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Re: ATM Equilatorial or Poncet Platform for Dobsonian... 



• To: bcr grd@valunet.com (Richard T. Berg), atm@shore.net 

• Subject: Re: ATM Equilatorial or Poncet Platform for Dobsonian... ' 

• From: cshaw@gh gcorp.com (Chuck Shaw) 
. Da/e:Mon, 2 Dec 1996 08:41:14-0600 

• Reply-To: cshaw@ghgcorp.com (Chuck Shaw) 

• Sender: owner-atm@shore.net 



Richard, .'. - . " . . 

I had the pleasure of providing the plans for the equitorial. platform to v 
Matt for the ATM Page (tiac.net), and would enjoy coaching you through • 
building one if you want to give it a go. 

■I think you will find that the very simple tangent arm drive, cylindrical' 
bearing design .is -actually pretty easy to build, and gives surprisingly 

■. good-, result's. Visually, its way more than adequate, and .photographically * - 
it supports shorter exposure unguided shots (especially with a ccd camera 
and the .short . individual exposures they require.) 

All together I know of about 30 folks that have built various versions of , 
this design. We have about • 10. ; of them .in .the" Houston Area alone.. 

Access to a table saw will" be handy, especially for cutting the.:angle for ' 
the blocks that support the sectors; and for making trie platform .upper and 
lower boards look nice. A metal cutting bandsaw will sure cut down oh .the 
labor for cutting out the sectors, but a hacksaw will mostycertainly work. 
If you have a router, you can make the sectors "from hardwood and .not worry ;. ' 
about ANY metal -working ! 

You HAVE to have an electric drill (for drilling' holes and then for". . 

the grinding of the sectors.) Something like a workmate is .required for., 
holding the drill steady during the grinding process, or' a 'router- i-f you " 
make them from wood. :'",-. '. 

Sounds like a lot of work, but its really not bad! Especially if "more than 
one of you build them together. And. you really. do get lazy' haying an 
object stay in a high power eyepiece FOV for up to an hour at a. time! ! !• 

Have fun! ** ;*■' 

" Chuck'' • ' , V ' ', . . ■ . 

Chuck Shaw "■ ' 

cshaw@ghgcorp.com (home e-mail) ' ' ' ' 

cshaw@gp801.jsc.nasa.gov (work e-mail) 

http: //www. qhqcorp. com/cshaw (rudimentry homepage effort),-' 
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ATM Re: Equatorial Platform 



To: Jim Dear <jdear@mail.bayou.com > 
Subject: ATM Re: Equatorial Platform 
From: cshaw@g hgcor p.com (Chuck Shaw) 
Date: Mon; 11 Dec 1995.23:23:24 -0600 
Cc: ATM(g).shore.net 

Reply-To: cshawfg gh gcorpxom (Chuck Shaw) 
Sender: owner-atm@shore.net 



Jim, ''•.,'•- " "• . 

Your design! should work fine. However, there.'.are a couple of points you 
should consider: ' *'■';■• 

If you use a single'point for the' northern pivot (no matter if -you use the • ■ 
rather clever concept you described with the short shaft ot a ball socket 
mount), the "polar, axis will have. to go through- that pivot' point .. this v 
will have the effect, of having .the. "virtual" polar axis' below', .the "top 
board of the platform. ..This, in turn, guarantees that the 'CG- of /-the scope ' 
will be ABOVE the polar' axis. This will ' make " the. system behave; a bit "top. 
heavy" near the ends of the travel. It will have, the effect- of -making the .- 
drive system have to work harder at these points, and if .£oo- extreme, can 
•cause, the scope to become unstable ... . .. 

The '"concave" arc will also work fine (this, is the design, that. Al use's under 
his 17 . 5"/f4 ..5) . The' problem is that it requires that the .polar. -axis goes 
DOWNWARD from the pivot point on the northern end. (see the ■preceedihg 
comments on the "single pivot point.) 

So, I suggest thinking. about a design that keeps the scope's eg ; as" close to 
the "virtual" polar axis as" possible. " 

This will require two sectors (north and south) but they, are; really quite' .' 
. easy to make very accurately with nothing more than an electric drill and a , ■ 

metal sanding disk (with the drill held in something like :a/ workmate).. T^e. ■ 
'.plans I put together show how' to build the jig (a very simple' thing; to • 

attach to the -platf orm) to grind the sectors smooth and -round. ■ The' acquracy 
. achievable' with such a crude, s.e tup is astounding. ■ Al used my.' scope 
1 (14 . 5/f5). and platform- to get' a one minute UN GUIDED exposure -.(Prime focus)' 

with his cookbook 245 ccd camera. ... . ' .... , "- / '. . 

The two- sectors are really just the "bottoms", of- sections .of cylinders that ' 
revolve on the "virtual" polar axis . "" The southern, cylinder section is- .a',; - ' 
smaller diameter than the northern one. The drive (say- a'- tangent' arm) is. 
attached to the northern edge of the platform (or.- a worm/ contoured .sector ."- ' 
can be attached that has its center on the. virtual polar axis, .or, as. r. just, 
modified one of my platforms to do, I simply turn the rollers that the 
platform rests on [this has the added benefit' of eliminating the ; slighf. . 
'. tangent error when ■ away from the center of the sector]) . 

To answer your questions about availabilty of the plans, -yes, .1 can send 
them to you as an e-mail attachment, or you will be able to FTP., them from my- 
internet provider at f tp/gngcorp.com/cshaw as an MSMail filenamed 
"Platform: doc" • as; soon as' my internet provider gets my FTP account set;, 
up. ..... . (today or tomorrow I hope! !!')•■'- • • • " : . :•; 

Have I helped you or confused' you? 

Chuck Shaw 



>A1 Kelly, referred me to you regarding the design of an equatorial 
>platform: I have a design in mind but he said that yours worked 
>very well and I am interested in seeing it: • Are drawings and/pr a 
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>des^iij)tion available via internet? I can use- dxf/skd/wnif vector 
>formats as well as most all bitmap formats. 

> ••:■"■**• ■ 

>If. you have time", I . have a couple questions regarding my design: 
>*' .-' ■; * • . ' ' ■ ■ " '• *.- . • 

>1 . For the northern pivoting point I plan to angle a short piece of" 
>shaft at an angle very near my latitude. This shaft will b'e % a.nchdred 
>in a bearing surface (probably a simple roller bearing) . . I felt this 
>would be more accurate that a pivoting point that- must be flexible 
>in 2 dimensions. (This shaft should be equivalent to- a. polar, axis) 

> " ■ • ;.•*:-. 

>2. On the southern end my plans call for an accurately cut - . 
>concave arc to be driven by a stepper motor. The way I see- - ' 
>it, this arc must also be angled, in respect to vertical, at the 
->same angle and the shaft, in a northern direction. ' 
>(This..arc should be aligned to the equatorial plane) .: 

>"■.' . . • . • * ' *-.-:■ '* ■ " 

>3. The accuracy of the platform is defined by how accurate the 
>arc is cut and how well the arc and shaft are aligned to be 
>perpendicular ; 

> * • ■ ■ " 

>My questions are: , " ' 

> ' ■ ' 

. >1. Is my design idea proper in' theory. ;.. . - ' . . 

>2 . Do you have a suggestion on how to better • design the. ' ' 
>northern pivoting point. 

>3. . Am I correct in assuming that if I DO replace the shaft 
>on the northern end with, maybe a balljoint of some sort, 
=. >that ; it will/lessen or eliminate .the.' required .accuracy in ' ' '-. 1 

;>alighing' the, shaft and arc to be perpendicular. ■ • : 

>(I think I can visualize this) . 

> • : - • . " .' . ';. 
>Thanks for .any reply. And. any assistance is .greatly appreciated... • 

> ■ ' . • •■ " : - 

>Jim Dear ' ' ' ■ ' * / • : " 

> j dear @mail .bayou, com . _ - : . : 
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SV: ATM re:Eq. platforms 



. To: "Howard Banich" < Howard.Banichfg)jiike.com > < <atm@shore.nct> 

• Subject: SV: ATM re:Eq. platforms 

• From: "Nils Olof Carlin" < nilsolof.carlin@swipnet.se >. 
. Da/e:Tue, 7 Jul 1998 06:54:34 +0200 

• Reply-To: "Nils Olof Carlin" < nilsolof.carlin@swipnet.se > 

• Sender: owner-atm@shore.net 



Howard, 

> ps - hey list, doesn't ANY one else out there have a'.platform? 

I built my first version and "got it running a year ago'.' • 

To match the simplicity of a Dob would be hard' indeed, but" I ' d say,' f or . 
visual use, it needn't be very much more difficult to make -" it does 
need a motor and drive 

electrics/electronics. . 
-A- late version for a 30 lbs 10" Dob weighs about 6 lbs,, this includes ' 
. about,. 2 lbs of 6 "D" cells"! It' is triangular, with .largest, dimension 
about 15",' and a total height of 4" which is not very "much, mo re than 
the ground board it replaces. Here I used a.Poncet approach,;' with a 
small ball joint and 2 pieces of. Teflon sliding on Formica .(designed . 
for. 60 deg N !.! ) for movement - this bit is indeed simpler than even" a 
Dobsonian mount.- 

For driving it, I use a threaded rod driven by a. stepper motor from a 5. 
■1/4" disk drive, with a' simple 555/SAAA1027 circuit (similar circuits 
can be found on the net) . After 1 hr of tracking, it takes 2 -minutes to' 
automatically reset itself. 

.Admittedly my .design is not for photo, but it is "fine for .visual .use 
very few Dobs' 'are designed for; photo anyway. - ■,' • ""■ 

The platform -has. its limitations, . but I think it deserves to be made by 
many more of us. And I too' believe photo accuracy is obtainable if you 
try a little harder (I haven't yet - but I suspect I don'. t have' the 
. mentality of a true astro-photographer- anyway. ;-) 

. Nils Olof 
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Purchasing Amateur Telescopes FAQ 



Sic. Dennis Bishop 
starlord@ptw.com 

Last Updated: 9807.22 ..... 

Copyright (c) 1998 Slc.Dennis Bishop All rights reserved . . 

Translated into HTML by Michael Richmond 

This FAQ is under construction There may be some sections that are not totally done yet 
Questions in this FAQ: 

1. What is the sing le most im portant thing I should know before bu yin g a telesco pe?, 

2. Recommendations for Be ginners, ''*"■':. \ 

3. What Does All the Jargon Mean? . .. ' : 

4. What Are Some Good Introductions To Amateur Astronomy? 

5. What Willi Be Able To See? . •/ 

6. Buying A Telesco pe .. "\ ■'. 

o. What Com pan y Makes the Best Telescopes? ■ 
: Q What is the Best Telescope to Buy? * 
7: Where Do I Buy My Telescope? 

o What About Buildin g A Telescop e? 

o What is the Best Mount? . . .. 

8. What Accessories Will I Need? 

9. What are Digital Settin g Circles? • , '.. 

10. Wh v Should I Start With Binoculars? : 

o How Do I Hold Binoculars? ' . . ; ; V . : 

11. What Books and Star Charts Are Recommended? 

o What About Computer Programs? ". . . 

V. 12. About this FAQ 

Contributors to this posting include: . \ . 

Pierre Asselin Dana Bunner Doug Caprette 

Mike Collins Kevin Deane . Jay. Freeman 

Chuck Grant Dyer Lytle ' • Christopher Gunn 

Doug McDonald Andy Michael Dave Nash .[ 

Jim Van Nuland Bill Nelson Leigh Palmer 

Alan Peterman Tom Randolph David Smith 

Geoff Steer Mario Wolczko C. Taylor Sutherland ' .. ■ 

.■ Paul Zander David Knisely 



1. What is the single most important thing I should know before buying a telescope? 

This is the single most important thing you should get out of this FAQ: DO NOT BUY YOUR TELESCOPE FROM A DEPARTMENT STORE.Ignore 
everything any literature tells you about magnification and such. Buy from a telescbpe.store, where you will get a telescope that makes smaller claims, but will 
give you FAR better performance. . 

. The reason is that as far as telescopes go, how much you can magnify is a function of the. amount of light the telescope receives, which is almost entirely 
determined by the telescope's aperture (the size of the lens or mirror that points at the sky). As far as magnification goes, you can expect 50x per inch of 
aperture on a normal night. 

Department stores always show little 2 1/4 inch refractors from 125+ dollars and say that me refractor can get up to a whopping 600x or so. Strictly speaking, 
this is true. However,applying the 50x rule, it is easy to see that 125x would be pushing the optics, and that is assuming that they were high quality ones. With 
the quality of the parts they usually give you are lucky to get lOOx with reasonable resolution. 

Recommendations for Beginning Amateur Astronomers 

Jay Freeman • ; * 

• freeman@netcom.com " . . 

Occasionally/amateur astronomers ask for recommendations about telescope buying, learning the sky, and so on. Here are some thoughts. 
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(Let mz state credentials. I am primarily a visual observer: Over 40 years I have logged about 6000 observations of nearly 3000 objects, and used perhaps thirty 
telescopes and binoculars enough to know them well. I have made roughly ten optical surfaces to .16-inch diameter (a sphere - my biggest paraboloid was 8 
inches). My forte is deep-sky work; observations I am proud to include the Sculptor. Dwarf Galaxy (10x70 binocular), Maffei I and Leo II (Celestron 14), and 
. S147 (6-inch Maksutov). My interests led to a physics PhD, studying the interstellar medium from a spacecraft: By training I am an astrophysicist, but I 
maintain amateur status in visual wavelengths - my thesis work was in extreme ultraviolet); 

What to do First. 

First, some meta-advice. Written words do not substitute for experience. Join an astronomy club, go to observing sessions, and try other peoples' telescopes. 
You will learn a lot, and will fmd people who like to discuss equipment and observing. 

To find clubs, ask at science stores, museums, planetariums, and the like. Physics and astronomy departments of colleges may know, though clubs aren't 
strictly their line. Two popular astronomy magazines, Astronomy and Sky & Telescope, publish annual directories of clubs, stores, observatories, and such. 
Look for them on newsstands, or go to a library and read back issues, or try their. web pages. - 

Been to a club already? Honest? Okay, you can keep reading... 

Some Basic Questions. • : 

In buying a telescope, you face bewildering, expensive choices. To help deal with the confusion, here are some questions to ask yourself. 

1 . How much effort are you willing to put into learning the sky? If you know the constellations, and have practiced finding things by "star-hopping" -- . 

. using charts instead of dial-in or punch-in coordinates — you will be able to. use a telescope cheaper, smaller, lighter, and easier to set up than one using 
precise' alignment or computer control to locate objects. 

2. How much effort are you willing to spend on your observing skills? Seeing fine detail in celestial objects, or just seeing faint ones at all, requires 

. practice and special knowledge. Yet the rewards are enormous: An experienced observer may see things with a small telescope that a beginner will 
miss with one five times larger,: even. with objects and sky; conditions that favor both telescopes equally. 

3. How far will you have to lug your telescope to get it from where you keep if to where you use it, by what means, and how much. effort will you put up 
with to do so? Differences in size and optical design create vast differences in telescope portability, and any telescope that you take out and use will be 
far better than one that sits in the closet because it is too heavy or too. cumbersome. 

4. Some people are into technology for its own sake, without regard to whether it is useful or cost effective. Are you willing to pay extra for sophisticated 
features, even if you don't need them? If so, fine - lots of us like neat equipment. But if not, take care technology enthusiasts don't sell you things you 
don't need. . . 

5. Do you want to take photographs or CCD images of celestial objects?, "Astrophotography*' is an expensive word. I am not into this side of the hobby, 
but friends who are typically take several telescopes and several years.before they are satisfied, and spend lots more money than visual observers do. 

Some Realities. 

With these thoiights in mind, I can make some general comments. y - - \ 

• (A) The most important thing in determining the optical performance of a telescope is the diameter of the beam of light that goes into it - its "clear 
aperture". Obviously, the more light, the fainter the things you can see, but less obviously, image detail is limited by clear aperture, via physical optics. 
Bigger telescopes produce sharper images, just, because they are bigger. 

There are important qualifiers. First, bad craftsmanship can make any telescope perform poorly. Cheesy optics won't work. Fortunately, it is not too 
hard to make optics of the sizes and types common in amateur telescopes: most manufacturers routinely turn out units that are okay. Bad ones turn up, 
but major manufacturers will often fix or replace a real lemon, if you have wit to recognize that you have one, and will to complain. (Most of us have 
neither; that's how some manufacturers make money!) 

Second, different optical designs perform differently. Schmidt- Cassegrains, Newtonian reflectors, and refractors all have good and bad points. People 
who love telescopes, or sell them, will be eager to debate the matter. However, variations are relatively minor. It is usually adequate to assume all 
telescopes of given clear aperture and given quality of optical craftsmanship have the same optical performance: Real differences will correspond to 
changes in aperture of usually no more than 1 0 to 20 percent. Shabby optical work will increase that percentage enormously. 

Third, atmospheric turbulence ("seeing") limits the ability of a telescope to; show detail, and sky brightness limits its ability to show faint objects. Poor 
seeing usually hits large telescopes harder than small ones. When seeing is poor, there may be no reason to take out and set up a big telescope. If you 
always observe from such conditions, you may have no reason to buy a big telescope. Yet, even in bright sky, a large-aperture telescope will show 
fainter stuff than a small one. And many of us have found dark-sky . stable-seeing sites within a reasonable drive of home - from sites near San 
Francisco Bay, sometimes I have.to stare through the eyepiece of my Celestron 14 for several minutes before I can tell that there is any air between me 
and what I am iooking at. * : ' 
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/ Notwithstanding these caveats, APERTURE WINS, and wins big. If you buy. the finest 90 mm fluorite refractor in the world, do not be chagrined if a 
junior high school student shows up with a home-made 6-inch Newtonian that blows it clean put of the water: The 6-inch I made at 13 puts my world- 
class 90 mm fluorite to shame. There is no contest, and it's not because I was a master optician at 13, it is because six inches is bigger than 90 mm, 
hence intrinsically better. 

• (B) Hundreds of deep-sky objects are big and bright enough to show well through apertures of two inches or so, at low magnifications. Thus, medium 
sized binoculars - 7x50 or 10x50, say ("7x50" means "7 power, 50-mm aperture") make inexpensive, highly portable, easily operated beginner 
instruments. Perhaps you have one already. To use them well, you must be willing to learn the sky enough to find things with a hand-held instrument. 
And don't get one that gets too heavy to hold steady before you are done observing. 

• (C) Speaking broadly: 

o (C.l) The most optical performance per unit of clear aperture comes from modern, high-quality refractors - but they are outrageously 

expensive compared to other designs of the same aperture; Also, in sizes much above four-inch aperture, the tubes are generally long enough 
to make the whole instrument cumbersome and heavy. 

. o (C.2) The most optical performance per unit of portability comes from Schmidt-Cassegrain and Maksutov designs - but they are still pretty 
expensive. There's a qualifier here: What makes them portable are short, stubby tubes, but for small apertures - say, four inches or less - 
portability of all types is dominated by clumsiness of the tripod, so the portability, advantage of Schmidt- Cassegrains and Maksutovs 
diminishes. . 

o (C.3) The most optical performance per unit of cost comes from Newtonians - particularly those with Dobson mountings. Compared to other 
telescopes of the same aperture, they are clumsier than SchtiiidtrCassegrains and Maksutovs, but not nearly as clumsy as refractors. 

Let me regroup that information into three questions telescope buyers often ask: " 

o . (C. V) What gives most optical performance for a given aperture? 

Usually, a high-quality refractor. 

o (C.2') What gives most optical performance for a given car to carry it? 

Usually, a Schmidt-Cassegrain. . . _ 

/ o . . (C.3') What gives most optical performance for a given budget? ■ 

Usually, a big Dobson. 

• (D) Though costly and cumbersome, small refractors are durable and difficult to get out of whack. Good ones make respectable beginner instruments, 
particularly for beginners with extra thumbs. And a good small refractor provides a wonderful way for an experienced observer to embarrass folks with 
humungeous Newtonians who lack observing skills to exploit them. But BEWARE of mass-marketed junk refractors, advertised as high-power and 
sold in department stores. * : - ; 

• (E) Altazimuth mountings tend to be cheaper, lighter, less clumsy, and more quickly set up than equatorial ones, but to use one you must be willing to 
learn the sky. well enough to find things without dialing in celestial coordinates: (Computer-controlled altazimuth mounts allow use of celestial 
coordinates to find things, or perhaps will look up the coordinates for you, in an internal data base, but they are not cheap.) 

• (F) There's another way to look at this material. There are variety of ecological niches for telescopes, corresponding to different uses and requirements. 
I know of seven: * . .' . ' 

o (F. 1 ) Big Iron: This is the giant Dobson-mounted Newtonian, or humungeous Schmidt-Cassegrain, that fills your garage. To transport it 
requires a small trailer, pickup truck, or panel van, and setting it up calls for the concerted efforts of three used fullbacks and a circus elephant. 
The ladder to climb to the eyepiece is so tall you need supplemental oxygen to deter altitude sickness. This telescope is your galaxy-gazer and 
cluster-buster supreme, and if it is well made, then when the seeing is good it will show detail that those condescending high-tech dweebs with 
.their confounded itty-bitty seven-mch apocru-omatic retractors can only dream about 

My "Big Iron" is a Celestron 14, with a little tiny single-axle cargo.trailer to haul it 

o (F.2) Largest Conveniently Portable Telescope: This is the most telescope that will fit easily, in your regular vehicle without hiring a bulldozer 
to clean if out. What it is, depends on what your vehicle is - with a ten-speed, or a subway train, you have a problem. An eight- to eleven-inch 
Schmidt-Cassegrain is the right size for many people; that is /one reason these telescopes are popular. 

I have had several Largest Conveniently Portable Telescopes, over the last few cars. Once I built an eight-inch Dobson whose key design 
parameter was that the tube just barely fit crosswise across my back seat. I used it a lot till I bought a smaller car. For a while, my Largest 
... Conveniently. Portable Telescope was a VixenSO mm #9 fluorite refractor on an altazimuth fork or a Great Polaris German equatorial (I have, 
hardware to fit both), but at present I use a six-inch f/10 Intes Maksutov on the Great Polaris. A somewhat faster Dobson than my 8-inch V5 
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would work equally well, and would have more perform 

o (F.3) Public Star Party 'Scope: You'll want something pretty portable, with the added provisos that it's nice to have a sidereal drive so you 
won't have to keep re-pointing it between viewers, and that it shouldn't be so expensive you worry about kids and idiots. Your SCT will do 
nicely. : .. ■ . 

I put the Intes or the Vixen fluorite on the Great Polaris, but I set the tripod legs'io maximum length, so the expensive optics are out of reach. 
So far, no one has slam-dunked a rock. 

6 (F.4) Quick Look Scope: The idea here is to leave something all set up in your, entrance hall, or hidden under a stack of old 

_Sky_&_TeIescopes_ in the back of your car, so you will have a telescope on two minutes notice if a truly close comet comes whizzing by, or 
if you are too lazy to assemble one of your real telescopes. Such an instrument can also double for nature watching or spying on the neighbors, 
which may be the same thing - just don't tell your fellow ajriateur;astronomers, or you will lose observer points. Many people have a spotting 
'scope on a light tripod, or perhaps a 90 mm Maksutov on one a bitheavier. ... 

Lately, my Quick Look 'Scope has been a 102 mm f/9.8 Vixen refractor with a conventional achromat, on a Vixen bent-fork altazimuth mount- 
that has clutches and slow motions on both axes. I have a couple of smaller refractor mat I sometimes use similarly, but since L 
leave the 102 mm set up in my living room, I benefit froifrthe extra aperture. 

o (F. 5) Binocular: A good binocular is very useful, and can do much of the work of a 'Quick Look Scope. I have too many; ones I use for 
astronomy include the 7x35 Tasco ($29.95 at Sears) that I keep in.my car for bird-watching (bops, lost observer points), an old Swift 
Commodore Mark II 7x50 (long out of production), which was one of the first binoculars I saw with BAK-4 prisms, and an Orion 10x50 and 
10x70 with BAK-4 prisms and fully multicoated everything, up to but not including the case. At star parties I tend to wander around with one 
dangling from my neck. I tried two, but lacked sufficient eyes: .... .. . 

o; (F.6) High-Tech Conversation-Stopper: This is how you put to shame those grass-chewing hillbilly clodstompers who have giant cardboard 
- - • Dpbsons with tubes so big that they echo. Odds are the seeing will never get good enough for them to demonstrate that a half-meter shaving 
mirror will blow eighteen centimeters of optical perfection clean but of the water, and if they start talking about faint galaxies you can always 
change the subject to diffraction rings and modulation transfer functions, and ask them to compare internal baffles and background sky 
brightness. Besides, your telescope has more knobs than all theirs, put together, and it cost more than all theirs put together, too. 

The default choice for.the High-Tech Conversation-Stopper these days is typically an apochromatic refractor, or some close approximation 
("apochromat" is a precise technical term; not all superb refractors are apochromats, and vice- versa), which if well made and well, baffled will 
deliver outstanding performance for its size. The apertures available suffice for. many amateurs who have either recovered from aperture fever 
or have not yet succumbed, or who have exhausted their supply of fullbacks and circus elephants to set up the Big Iron. Few other kinds of 
telescopes qualify -- you're not allowed to have a Schiefsp.iegler unless you can. remember how to spell it, and nobody wants a Yolo because . 
. .people expect you to walk the doggie. Some folks like Questars, but not me. : 

My present High-Tech Conversation-Stopper is the 90 mm Vixen fluorite refractor I mentioned earlier. It is not big enough to be as impressive 
as I might want, and is rather short on knobs, but I can talk fast enough to make up.the difference. 

What about accessories? ' 

I have already said most of what you need to know about accessories, which . is that (A) aperture wins. If you are planning a telescope budget, and eyepieces, 
finders, and such account for the lion's share of your funds, sit back and think carefully about what you are about to do - it might be better to get a bigger 
telescope instead of fancy accessories. A 10-inch telescope with a hand magnifier as an eyepiece . Will . give a better view of most objects than an 8-inch 
telescope with the finest eyepieces. in me world. Why? Because (A) aperture wins. 

Yet if you are up against limits of telescope portability, or have lots of money, or like technology, go ahead and buy fancy accessories. I won't tell, provided 
you remember that (A) aperture wins. 

In any case, I will mention some plain- vanilla accessories that you might. want to have 1 , and maybe a few chocolate ones, too: . 

• (a) Eyepieces. A small number of good ones is better than a large number of bad ones. You will need a low-power, wide-field eyepiece, both for 
finding things and for low-power views of big, diffuse objects. It might give a magnification equal to five or six times the telescope clear aperture, in 
inches. On my f/1 1 Celestron 14, the low-power eyepiece has a 55 mm focal length, and- is mounted in a two-inch barrel, so that the front lens -- which 
sets the field, diameter - can be as large as possible. (In little f710 or f/1 1 .telescopes; internal baffles may mean that no light gets to the edges.of a two- 
inch wide eyepiece; if so, don't bother with the extra cost of one.) On my f/5 8-ihch Dobson, I iise a 20 mm eyepiece, which doesn't need a two-inch, 
barrel. ' ' V 

The next power you will likely reach for is mediurri.to medium high, for a good iook at detail in the object in view. Such an eyepiece might give a 
magnification of 20 to 30 times the telescope clear aperture, in inches. Oh my C-14 I use a I2.4.mm eyepiece, and on my 8-irich Dobson, a 4 mm. The 
objects you look at with high power probably won't be very wide (though mey;might be), so for economy, you might not want a super-wide-field type. 

Your next choices will depend on what you like to look at. If you are not sure, hold off buying more eyepieces till you find out. 
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"Fast" f-numbers, typical in Dobson-mounted Newtonians, require fancy/expensive eyepieces to give good views, because the steeply converging light 
cones of these instruments are difficult for an eyepiece to cope with, particularly away from the center of the field. Slower instruments can use simpler 
eyepiece designs. It is a "Catch-22" of amateur astronomy, that cheap telescopes (fast Dobsohs) need expensive eyepieces, but expensive telescopes * 
(most refractors and Schmidt-Cassegrains, with slow f numbers) can use cheap eyepieces, 

"Zoom" eyepieces, which change focal length at the twist of a knurled ring, tend not to be very good. Barlow lenses, also called telextenders, multiply 
the focal length of the telescope with which they are used: It used to be that they generally worked well only with telescopes with large f-numbers, . 
where they were not needed - another "Catch-22". Yet I have heard that there are now Barlow lenses that work with fast telescopes, where they are 
mdeed needed, but I urge a try-before-you-buy approach to selecting one./ 

For over fifteen years I used an eyepiece set bought in roughly 1980. It featured no fancy designs, just a 55 mm Plossl, 32, 20, and 12.4 mm Erfles, and 
7 and 4. mm Orthoscopies. The 55 and 32 mm eyepieces were in 2-inch barrels, the others in 1.25 inch barrels. All were very good quality - the 55 and 
32 mm were from University Optics, and the others were Meade FLesearchrGrade. All worked reasonably well even at f/5, and the 68-degree apparent 
field of the Erfles was enough that I was untempted to buy wider-field types. Besides, a big Erfle is already so heavy that I must rebalance the 
telescope to use one. I did use the 4 mm eyepiece on the C- 14 now and'theiv but occasions where I want that much power are rare. 

In mid 1996 1 bought more eyepieces, mostly out of curiosity. I found that decent Plossls are comparable to decent Orthoscopies. I bought several 
Vixen "Lanthanum" eyepieces, which have built-in matched Barlow lenses to give 20 mm eye relief, even at such short focal lengths as 2.5 mm. I don't 
need glasses to observe, but even so, long eye relief makes viewing more relaxed - Tin not worrying about bumping the eyepiece. It also facilitates 
public viewing - 1 focus with my glasses on, and tell everyone to leave theirs on and not refocus. 

Note what high-tech eyepieces can and cannot do. The best give wider fields of view, with fewer eyepiece aberrations near the edges, than older types. 
The improvement is most noticeable at fast f numbers. If that's important to you, you might want some. But eyepieces are not aperture stretchers, they 
can neither increase image detail beyond the theoretical limit for the aperture, nor increase the number of photons that make it to the focal' plane. If you 
think otherwise, you are making the same mistake as the clueless'beginner who buys a drug-store refractor because it says "Magnifies 400 Times!!" on 
the box. The best an eyepiece can do is not make things worse. A simple eyepiece, with good coatings and well-polished lenses, will show all the ori- 
axis detail a telescope has, and absorb almost no light. Thafs what counts most for astronomical work. 

In 1980, 1 bought 6, 12 and 25 mm Ramsden eyepieces - an old, simple, design - for about ten dollars each. I use them at star parties without telling . 
what they are. They have only four surfaces, so simple coatings give good throughput and there are few chances for bad polish to scatter light and ruin 
contrast. The field of view is narrow, but on axis, at slow f numbers - f/10 or longer - they give up nothing to new designs; images are superb. 

(b) Finders. What kind of finder you get depends on how you use it. If you plan on looking mostly at fine details in bright objects, then you might buy 
a big finder, in the hope that most of what you look.at in the main telescope will be visible in it, too. But that won't work if you push your telescope to 
its faint-object limits - you would need a finder as big as the main telescope. You might then consider a finder that will show stars exactly as faint as 
on your charts. It helps a lot in identifying what you are looking at through' the finder, if every star you see is charted, and vice-versa. Once the right, 
pattern of stars is in the finder, you can put the crosshair where the object' lies, even if it is too faint to see. 

In dark sky* the 10x40 finder on my C-14 shows stars to about magnitude 9.5, which matches my big charts. The 7x35 on my 6-inch Maksutbv does 
. almost as well. In suburbia, the 5x24 finder on my 8-inch Dobson goes to about magnitude 6.5 (which would be the naked-eye limit in darker 
conditions), thus matches many naked-eye star atlases. 

Unit-power finders, like the Telrad, let you to stare at the sky with both eyes open and see a dot, circle or crosshair of light where your telescope is 
pointing. A peep sight, made by taping bits of cardboard tp your telescope tube, may .work as well, and will be much cheaper, and any magnifying 
"straight-through" finder (in which you look in the direction the. finder is pointing) can be used with both eyes open -- let your brain fuse the images, so 
you can use the finder's crosshair with the other eye. I tried a unit-power finder (Orion's) on my 90 mm refractor, but found it always inferior to the 
original 6x30 finder. My opinion about unit-power finders is in the minority. Many prefer them to those which magnify. Some folks use the Telrad's 
circles of known diameter to measure angular distances when findifig things. 

; (c) Charts Preferences vary greatly. What I. find useful, in order from simple to 

(c. 1) : A simple planisphere, preferably a plastic .- one that won't 
sog out with dew and that may survive being sat upon. It's^ 

a' fast way to find out .whether, a particular . object is-. up.- . -. \ . ' 

before I go observing, "or to. .determine how "long. I have to. 
wait before it is well-placed. 

(c.2) A "pocket atlas" . I am particularly ' fond- .of Ridpath and ■• 

Tirion's _The_Night_Sky_, from Running Press • in.-'Philadelphia, 
PA. It is about three by five inches. and half an.ihch" thick, 
-..and it is .out of print. Write Running Press and- complain. '■ 

(c,3)" A "table atlas", bound as a book, that will lie reasonably 
: flat, showing stars to the naked-eye limit " and ..lots of 
deep-sky objects to boot. I. happen to use an old Norton's-' 
_Star_Atlas__; there are lots of others . . -*"".".... 

(c.4) A "deep atlas", such as _Uranometria^2000^ :or the AAVSO 

atlas, with a stellar magnitude limit of 9 or ■ '■ 9: 5 and a vast 
number of objects. What's important here, is to have enough ' 
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stars charted that there are plenty in every ; finder field. , 

(c.5) -. A planetarium computer program (Bill Arnett reminded me).- 
• If you are a beginning astronomer, I do ^not* suggest you. 

rush out and buy a computer, but., if you already own one, - you 
might bear in mind that there - are programs that "will turn 
your console into a window onto the simulated heavens, with 
features for finding, displaying, and identifying things. ~ 
I happen to have the rather old Voyager ;,1 . 2 for .my even 
older Macintosh II; there are plenty more, -both for Macs., 
and for the world of MS-DOS and its descendants 

Some folks run such a program on a laptop, at the 
telescope. Please put red cellophane over' your console, 
if you do. 

I have had limited usefor the popular oversize-format charts with lesser magnitude limits, like 7.5 to 8.5; they don't show enough stars to be useful 
with most of my finders, and are too cumbersome. The plastic-laminated Versions make good place mats, though. Everyone should use the box of a 
Dobson as a picnic table at least once. . \; ' 

• (d) A red flashlight, so you can read your charts and notes without ruining your night vision, or that of people near you. The kinds that have a red light- 
; emitting diode (LED) instead of a flashlight bulb are particularly good. If other.observers scream and throw things, your light is probably too bright. . 

• (e) A logbook. This item is not for everyone, but I find it useful to record my observations, even if I don't do anything other than note that I saw a 
certain object with a certain telescope and magnification. Logbooks make fun reading when it is cold or cloudy, and often there will be reason to look 
up something long after the fact Besides; if you quote frequently from your logbook, you can make your friends think you are an active observer when 
you really gave it up years ago. v . 

What about observing skills? ; . 

Even some experienced amateur astronomers think that seeing things comes free and easy, with ho more effort. than opening your eyes: But as currently 
popular slang so evocatively articulates, ■ . 

** NOT **. 

Vision is an acquired skill. You must learn it, you must practice, and you must keep learning new things, and practicing them, too. Buying a bigger telescope to 
see more is like buying a bigger kettle to be a better cook, or buying a bigger computer to be a better programmer. Not that it won't help - it might - but 
cooking and programming depend far more on knowledge and experience than on artifacts: So does visual astronomy. People with garages full of telescopes 
(pardon me while I try to close the door to mine) are in great part victims of materialism, marketeering, and hyperbole. Practice is cheaper, and works better. 
As I said near the beginning of this article, an experienced observer may see things with a small telescope that a beginner will miss with an instrument five 
times larger, even with objects and sky conditions that favor, both equally. 

What skills may you hope to cultivate? What techniques should you practice? Not, all have names, but here are a few, in what I think is order of importance; 
what matters most comes, first. - 

• (a) Patience. It can take a long time to see everything in a field, even if you know exactly what you are looking for. 

• (b) Persistence. Eyes, telescope, and sky vary from night to night: 

• • (c) Dark adaptation. Avoid bright lights before observing: It takes your eyes hours to reach their full power of seeing faint objects. 

• (d) Averted vision. The part of your retina that sees detail best, sees low.ligftt worst. Look "off to the side" to find lumps in the dark. 

Many observers use averted vision oh faint objects, but not for faint detail in bright ones. Detecting something doesn't mean you've seen all you can. 
Don't let the dazzle of a galaxy's lens, keep you from tracing spiral arms out beyond the width of the field. How about increasing magnification, and 
using averted vision to see if you can see more detail in the paler, but larger,. image? ■. * \ 

Averted vision helps with double stars, when one star is much fainter than the other, even if the faint star is bright enough not to need averted vision if 
it were by itself. That is, averted vision seems to facilitate me detect 

• (e) Stray light avoidance. Even when it's dark, background glow. interferes with detecting faint objects/Keep it out of your telescope and out of your , . 
eyes. Try 'eye patches and eye cups for eyepieces. My first view of the Sculptor Dwarf Galaxy, was with my jacket collar pulled up over my binocular 
eyepieces. I looked like a cross between the Headless Horseman and the Guns of Navaronne, but I saw the galaxy. 

• (f) Moving the telescope. The eye sometimes detects motion, or changing levels of brightness, more easily than static images. Jiggle the telescope, or 
move it back and forth, to make an object "pop out". Try it while using averted vision. 1 
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• *: (g) Not moving the telescope. The eye sometimes adds up photons over many seconds; if you can hold your eye still for a long time, faint things may 

appear. Try it with averted vision. 

• (h) Respiratory and circulatory health. If you smoke, try taking a break before and during observing - carbon monoxide from incomplete combustion 
interferes with the ability of the blood to transport oxygen. / • 

Clear sky, and enjoy your telescope. : v : 



What Does All the Jargon Mean? 

OK, by popular request, here is a glossary of common astronomy terms encountered in amateur astronomy, 
altazimuth mount 

This is what you think of when you think of a tripod mount. It allows movement in two directions: parallel to the ground (azimuth), and at right angles 
to the ground (altitude). It is very useful for terrestrial observations, W it is a very natural way . of observing. (Note: Dobsonian Telescopes are mounted 
this way) 

aperture 

The diameter of the objective. . 
Barlow '/•: ' . 

A Barlow lens is a device which has the effect of increasing the magnification. It does this by lengthening the effective focal length of the telescope 
you are using. Thus a 2x Barlow will double the magnification, a 3x will triple it. Barlows used to have a bad reputation, stemming largely from rather 
poor quality ones being sold. Modern Barlows are high quality and a good choice for expanding your collection of eyepieces. You should keep the 
Barlow in mind when buying eyepieces- buying a 3mm,6mm, 12mm,and.a 24mm and a 2x Barlow is a very dumb idea. The only use you get from the 
Barlow is changing the 3mm to a 1.5mm (which is probably going to. give you higher than usable magnification anyway). On the other hand, a 6mm, 
9mm, 15mm and 24mm would be complemented very well by a:2x Barlo^. 

catadioptric : - . , ' 

Any of a number of compromise telescope designs, using both a lens and mirrors. Examples are the Schmidt-Cassegrain and Maksutov-Cassegrain. 

Because the light path is folded twice, the telescope is very compact, these are pretty.expensive. Pictures can be seen in the ads in any issue of a 
; popular astronomy magazine: the Meade 2080 and the Celestron C-8 are examples of Schmidt- Cassegrain; the Celestron C-90 and Questar are 

examples of Maksutov-Cassegrain. • -• - >;\V 

chromatic aberration r " . 

In refractor telescopes, which use lenses to bend the light, different wavelengths of light bend at different angles. This means that the stars you see will 

usually have a.blue/violet ring around them, as this light is bent more than the rest of the spectrum. It is not present at all in reflectors, nor to any 

significant degree in catadioptrics: Different glasses and crystals (notably fluorite) are sometime 

telescopes are termed "achromat," or "apochromat" if the correction is is nearly perfect. " 
collimation . . 

This refers to how correctly the optics are pointing towards each other. If a telescope is out of collimation, you will not get as clear an image as you 

should. Refractors generally haved fixed optics, so you don't have to collimate them. Reflectors and catadioptrics usually have screws that you turn to 

collimate. (This only takes a few minutes to dp- it is dead easy). 
coma'.-'- ''..,.•- : ':■--''.■;•'..■ -*.'.'.. ■ 

This refers to the blurring of objects at the edge of the field of view, most common in short focal ratio Newtonian telescopes (at 171 0 and longer, . 

Newtonians are very well corrected for coma). 'V . .- . . 

Dobsonian 

Named for John Dobson of The San Francisco Sidewalk Astronomers (who prefers to xaH these " Sidewalk Telescopes" ),this is a design which allows 
for very large apertures at very affordable prices. The trade-off is that tliey are mounted pn altazimuth mounts, instead of equatorial ones, which makes 
them essentially useless for astrophotography, but an inexpensive alternative if you only plan to do visual work. These are light buckets. If you are 
planning to build your own telescope, yoii.might want to consider a : bp.bsonian. Note:That this design is now the #1 Design seen at many Star partys., 
equatorial 

An equatorial mount is set to the current latitude, and is polar aligned (pointed at the North Pole in the Northern Hemisphere, the South Pole in the 
Southern Hemisphere) and then moves only in Right Ascension and in Declination." This take a while: to get used to, but offers the wonderful side 
effect of being able to track the astronomical objects you are looking at as they : move, across the sky (which is very visible motion at telescopic 
v magnifications) by moving in only one direction (Ri^t Ascension): Most equatorial mounts come wim motor drives ^m^^ 

exit pupil . . 

This refers to how wide the beam of light exiting the eyepiece is, andis equal to the aperture divided by the magnification. If it is bigger than the size 
of your pupil in the dark (7mm when you are young, 5 or 6mm when you are over 40, as a general rule) you will not be taking in all the light available- 
effectively, you will be using a smaller aperture telescope than you have. . . 

eyepiece . . 

This is the thing you actually look into. Almost all telescopes separate the Optical Tube (the telescope proper) from the eye piece. Essentially, the 
telescope makes a really tiny image of what it's pointed at. The eyepiece acts.asa magnifying glass to allow you to see the image bigger than it would 
otherwise be. The magnification is the focal length of the telescope. divided by the focal length of the eyepiece. Eyepieces are described by the 
• diameter of the barrel, always expressed in inches (.965", 1.25" and 2" .are. the sizes in. common use) and the focal length always expressed in 
. millimeters (4mm - 40mm is the usual range). Short focal length eyepieces are also, termed high power, long focal length are low power. 

Also significant with eyepieces is the apparent field of view (expressed in degrees) and eye relief (expressed in millimeters). The apparent field refers 
to how big the circle of space you see in an eyepiece appears. Bigger is.better. Eye relief is a measure of how far from the eyepiece you can have your 
eye and still see. If you wear glasses to correct astigmatism, you will need fairly long eye relief (the focus knob will correct for almost all vision 
problems except.astigmatism). , ■■"-.* \ : ■• * 
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' There are several types of eyepiece designs. The most popular are Kellner (inexpensive, most popular for cheap telescopes, short eye relief and narrow 
. fields of view. Good to avoid if you can afford better); Orthoscopic (good price/rjeiformance compromise); Erfle (wide field of view, expensive); 
: Plossl (perhaps the best all-around eyepiece. Some moderately expensive^ versions available); arid Ultra Wide (very expensive, almost double the 
number of lenses as other designs makes for more light loss.in the eyepiece, large exit pupils. Can cost more than a small telescope. Not a good place 
to spend your money when you are just starting out). 

You really don't want to buy many .965" eyepieces- they are generally not as well made as the 1.25" ones, and if you get a bigger telescope it will 
probably not accept your .965" eye pieces. You can buy an adapter to let you use 1.25" in your .965" focuser; This is probably worth the money. 

f/10, f/6.3 

See Focal Ratio . V 

finder scope - 

. The finder scope is a low power telescope attached to the telescope you are using. Because most telescopes show such a small portion of the sky, it is 
virtually impossible, to locate anything just by looking through them. So you look through the finder scope to center the object you want (the finder has 
crosshairs) and then you can use your real telescope on it. Note that you can ignore all the claims about big finder scopes. You almost certainly don't 
care. All you need is to be able to point your main telescope at something in the sky. Finder scope size only matters when you are starhopping through 
fairly dim stars (where the larger aperture allows you to see dimmer stars). This will not be an issue for you for quite a while (if ever). Many people 
use a Telrad sight, which is simply a red LED you can sight on- you get absolutely no more aperture than your naked eye. The finder scopes are 
usually advertised as 8x50 (or such). The eight refers to the magnification, the 50 to the aperture in millimeters-just like binoculars. 

focal length "•. - : . 

This is the length of the light path, from the objective to the focal plane, The magnification is the focal length of the telescope divided by the focal 
length of the eyepiece. See also focal ratio. 

focal plane ' ' 

. . "The plane that the telescope (or-eyepiece) focuses on. When you turn the focus knob on the telescope, you are moving the eyepiece back and forth until 
you make the two focal planes coincide. 

focal ratio \ 

Also referred to as the "speed" of the telescope, is the ratio of focal. length to aperture, and is always expressed as an f/number. Thus an 8" telescope 
with a 2000mm focal length is f/10 (because 8" is 200rnrn, and 2000/ 200 = 10). An f^lb telescope is "slower" man a^ 

Fast telescopes give wider, brighter images with a given eyepiece than slower ones (butnote that at a given magnification, the images are-assuming 
identical optics-exactly the same: what you see through a f76.3 telescope with a . 12mm eyepiece is identical in width and brightness to what you would 
see through a 17-10 telescope with a 19mm eyepiece). . . . 



In general, the slower the telescope the more forgiving it is of optical errors; in the objective and eyepiece. A telescope of f/10 is fairly forgiving, .#6.3 
miichless so. - •. , ' ' 

focuser 

This is the thing that holds the eyepiece. It moves in arid out so you can focus the telescope. It is always , jncluded with the telescope when you buy one. 

The size, almost always .965", 1 .15" or 2" refers to the barrel diameter of the eyepieces ifaccepts. 
fork mount . 

A fork mount is a type of mount where the telescope, is held by two arms, arid swings between them. A fork mount can be either alt-azimuth or 

equatorial (through the use of a wedge). Fork mounts are most commonly used with Sctimidt>Cassegrain telescopes, and are almost always equatorial. 
German Equatorial Mount 

The first equatorial mount devised and still the most common for small to moderate sized reflectors and refractors. Unlike the equatorial fork, the 
: "germari equatorial is suitable for telescopes with either short or long tubes (almough, if poorly designed, a long 

viewing at the zenith). They usually are.designed with movable counterweights, which make mem easy to balance, but heavy and bulky. 

The tube of the telescope is joined to a shaft (the Declination shaft: or axis) which rotates in a housing that in turn is joined at right angles to another 
shaft (The polar axis). The polar axis is pointed at the celestial pole (just like any other equatorial mount). A counterweight, which is required for 
balance, is placed on the other end of the decination . shaft. 

Tracking an object past the zenith requires that the telescope be turned (both Right Ascension and Declination rotated through 180 degrees), which 
reverses the field of view. Not so much a problem for visual astronomy, but.a limitation on astrophotography. 

light/bucket. V . ' ."• '' : '.'*. ' ; ■ ' r 

A comrribn slang term for a large aperture. The cure for "Aperture Fever v " 
Maksutov-Cassegrain , '. < : '■; 

See catadioptric. ....... 

Meridian .. ' ": . : . • . . • 1 

An imaginary north/south line passing through the zenith. . ' . . , 

Newtonian '-. f 

See reflector. 

objective . «... 

. This is the thing that gathers light from the sky and folds the light into a cone. In a refractor it is the big lens that points at the sky, in a reflector it is the 

big mirror at the bottom of the tube. The job of the objective is to create a light cone which comes into tight focus at a single focal point 
optical tube . . " . : ; ' . : - ."■ 

This is the telescope proper. It is the tube which holds the objective/ The rest of the stuff are accessories, such as the mount, tripod, and eyepieces. 

When reading ads, note that some times optical tubes are sold by themselves. You will need to go out and buy (or build) a mount for them before you 

can use them. ... .' • 
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reflector - ' ■ ;. ' • 

A reflector is any telescope which uses a mirror as its objective. The most common type is the Newtonian reflector, which has a mirror at the bottom of 
a tube, which focuses the light into a cone which is deflected by a flat "secondary " mirror (which is mounted near the top of the tube in something ; 
.called a "spider") out a hole in the side. This is where you put the eyepiece.The advantages of the Newtonian design are numerous: there is only one 
optical . surface on a mirror, as opposed to two on a lens, so it is cheaper to make; part of the light path is at right angles to the length of the tube, so it 
can be somewhat shorter than a similar refractor; you can get it in much larger apertures than a refractor, and there is no chromatic aberration . 

refractor 

This is what you usually think of as a telescope- it has a lens at one end, and you look straight through the other. This is sometimes referred to as a 

"Galilean" telescope, as it is of the same design that Galileo used (although strictly speaking, a Galilean telescope is a specific kind of refractor- one 

with a simple double-convex objective lens ; and a t simple ; double-concave eye lens. 
. right ascension ' 

See declination. 
Schmidt-Cassegrain 

See catadioptric. 
spherical aberration 

A problem where a lens or mirror in a telescope is not shaped correctly, so the light from the center is focused at a different location than the light from 

the edges. You should never have to worry about this. This only shows up in really cheap telescopes, 
spotting scope . k 

A small telescope, always a refractor or catadioptric, generally used for terrestrial viewing. Of limited utility for astronomy, though many are marketed 

as such. Probably the wrong choice unless you want to use it also fbr.birdwatching, or as a powerful telephoto lens on a SLR camera. . 
wedge ' / 1 

This is the thing that a fork-mounted Schmidt-Cassegrain tele- scope.will attach to, to connect it to the tripod. You want it to be sturdy, 
worm drive '! ■ *. ; . ' ' ". ■ 

This is the sort of drive most telescopes come with, if they come With a drive. It is a very accurate and smooth drive. However, due to imperfections in 

the manufacturing process, there will be periodic errors that occur at the same point in every; worm. cycle (usually about 8 minutes). To deal with this, 

higher, end telescopes come with drives which compensate for the mechanical defects: .* 
"zenith ; \ : . • • . ■ ' ' ' ■ ■' •■' ; , * ■ 

The sky directly overhead. An object "transits" when its line of right ascension crosses the zenith. 

What Are Some . Good Introductions To Amateur Astronomy? 

In the United States, there are two popular astronomy.magazines: Sky and Tetescope r (S&T), and Astronomy. Gf the two, S&T is more technical, while 
Astronomy has more things like "artist's conception of Jupiter-rise on Ganymede" which are very, pretty. I consider S&T a necessity, but getting both is not a 
bad idea. . / 

P. Clay.Sherrod's^ .Co/wp/e/e Guide to Amateur Astronomy, available through Sky Publishing Company, is a more technical introduction. Sidgewick's books 
are absolutely excellent bookSjprobably the very best ever written on amateur astronomy. . \ 

Nightwatch by Terence Dickinson is a good introductory book on Astronomy. Great section on purchasing a telescope. Star charts are so-so. 

The Backyard Astronomer's Guide by Terence Dickinson and. Alan Dyer. A comprehensive introduction to astronomy and the equipment amateurs like to use: 
Written by and for amateur astronomers. . 

Also see below, the section on Books and Starcharts. ..... 

What Will I Be Able To See? 

The best way to find out is to go observing with someone. Look for a local astronomy club (S&T lists them periodically). This is also a very good way to get a 
good price on abused telescope of proven quality. - 

In general, you will be able to see all planets except Pluto as disks. You will-be able to see the bands and Red Spot on Jupiter and the rings around Saturn. You 
may be able to see the ice caps on Mars (although Mars is probably the most disappointing object in the Solar System). Venus and Mercury will show phases 
but not much else. • . ■ 

You will .be able to see four of Jupiter's moons as points. Ditto Saturn's moon ^ Titan. You will be abie to see comets. . 

Do not expect your images to be anywhere as nice as the ones you see from the Voyager spacecraft. If a $2000 telescope could get these, nobody would have 
spent billions of dollars to send a spacecraft out there. V 

As far as "deep sky" objects, you will be able to see all the Messier objects in most any modern telescope. Galaxies will tend to look like bright blobs. Look a 
while longer and you may find some spiral arms or dust lanes (assuming it has them). Galaxies look nothing like their pictures - you will not see the arms 
anywhere near as clearly. .. .. A *■' 

. ; You will aiso find that the colors you see are considerably more muted than the pictures you see. This is because our retinas work by having two different types 
of light sensitive organs, rods and cones. Rods are very sensitive to dim light, but relatively useless ifor color vision. Cones are the opposite. Thus when looking 
through a telescope you are using your rods,and you aren't seeing a lot of color,: . . 
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Buying A Telescope . :. - : : 

What Company Makes the Best Telescopes? 

This. is a very unfair question at the best There are many companys which make good telescopes. A lot will depend on just how much you want to spend for a 
telescope. The Major companys that make and/or sell telescopes are as follows: .Orion Telescopes, Meade, and Celestron, but you have to be careful! with what 
you buy from even these companys,as they ALL are selling telescopes which are. coming from Prison factorys in 'RED CHINA' and are the same as the Junk 
department store, telescopes. There are other smaller companys that make good scopes too. There are some Japanese companys that are selling some very good 
telescopes and also some poor ones too. " 

Televue has a very good reputation, at a somewhat higher price. 

Tasco is sold at Toys R Us, K-Mart, & Wal-Mart,etc. Waste of Money. Notice: Tasco has taken over Celestron, they are now one company, only time will tell 
if mis inproves Tasco or Degrades Celestron. - 

Simmons: Total waste of money, worst than Tasco. ' ■ . - 

Bushnell: I have looked at this companys telescopes 1st hand and I do not beliye that they would withstand one full night of useage viewing the sky. They are 
. even WORST than Simmons! They are so bad they make Tasco junk look good! : 

There are now a lot of smaller companys poping up that are selling the same 'Made in Red China' telescopes uder names never seen before it would be a good 
idea to stay away from them too. . , . ' . 

There are some companys importing telescopesTrom Russia, I have not seen these scopes first hand, but have read some good reports of them. 
What Is The Best Telescope To Buy? - ;/ :\" \ 

Once more this will depend on the answers.of questions you need to ask yourself. Are you going to use the telescope for just viewing? or are you going to into 
the field of Astrophdtography? Also it will depend on. how much you want to spend too. In the end^only YOU can answer this question. 

No FAQ list is going to be truly definitive - we all have our own opinions and interests, arid one person's "piece-of-junk optics" might be another person's 
dream telecope. This does not apply to department store telescope, though. Really. : 

As the numbers of companys who now either make and/or just sell Telescopes of ALL price ranges, the list is just to much to put into this FAQ, instead, the 
. next section will list a number of both large and small companys that market telescopes. The best idea would be to contact the comapnys and find out what 
kind of telescope . they market in your price range. Then if you can, Find one. of liose telescopes at a Star party; 

OK, Where Do I Buy My Telescope? 

Well, there are three basic places: 

• A Store Yes, the obvious-you find a store (NOT a department store) which.sells telescopes and write a check (or, if they won't give you a cash 
discount, use a credit card that offers buyer protection, or gives yoti bonus miles, or some such). 

' The advantages of this method is that you have someplace to return the telescope to if you have problems with it. Some places even offer your money; 
back if you change your rnind within some grace period. 



The disadvantage is that you generally pay more for the telescope itself, and you pay sales tax! 

• Mail Order There are two sorts of mail order: the discount stores that sell all sorts of stuff through the mail, and telescope stores that sell through the 
mail in addition to selling from their store. ^ ; ; 

The advantages and disadvantages of mail order are obvious: you cannot take the merchandise back easily if something goes wrong, but it's cheaper 
and you probably pay no sales tax. 

• Other People You can find some great deals in used telescopes. Many people buy expensive telescopes, use them two or three times, get bored and 
sell them. The advantage is strictly monetary: you pay significantly less (arid,of course, no tax). 

The disadvantage is that you are buying something "as is" which you may want to think twice about doing if you are buying an expensive telescope. 
Also, both Meade and Celestron offer (limited) lifetime warranties on .their, optics, which are riot transferable. 

All that having been said, here is a list of places you can buy telescopes, with conimehts as applicable. Note that not all will sell or will ship. To you, some you 
must go to a store.. 
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. Orion Telescopes - ; 
P.O. Box 1158 .. . . " 

Santa Cruz", CA 95061 
(also San Francisco and Cupertino) 

800-447-1001 v.";'-*.- : *.*-..••'.. 

sales@oriontel.com 

"Orion. Telescopes carries a wide selection of binoculars, telescopes, and accessories (Gelestron, Tele Vue, and their house brand; they do not carry 
Meade), They have.a 30 day "ho questions, satisfaction guaranteed" refund policy, which they do seem serious about. A fair number of people (myself 
included) have bought at Orion and all are very satisfied with the way they were treated. If you need technical assistance when you call, ask for Steve 
or Eric. They have a very good service and support record. 

Lumico'n '*'*■'" .' ' 

2111 Research Dr., #5 ■;. • 

Li ve rmor e, Ca. 94550 ' ' . 

While I have not had any dealings with this company ,the messagesTve seen on sci.astro.am have all had good things to say about them. 

• • Astronomies • ■ " ' ' ' ■ \ ' 

- 2401 Tee Circle Suites 105/106 

. Norman, ■ OK 73069 \ . • 

Higher prices than Adorama and Focus (see below),but lower than Orion and Lurhicon. Enthusiastically recommended by a couple of people on the 
net. As with all mail order, make sure the shipping price is included- ; . 

Celestron International/TASCO. 
2835 Columbia St. 

"\ - . ^ Torrance> Ca. 90503.. . .' ■ 

This company also sells many types of telescopes. From SCFs to DOBs; Have seen both Good and Bad posted about them. As Noted above this 
company is now owned by TASCO. 

Mag 1 .Instruments . 

16342 Coachlight Dr. .-; 
new Berlin, Wi. 53151 .?:' ■ ... .'. "' 

Markets their 'Portabair style DOBs in 8in and 12.5in size. 

Meade "' Instruments Corps . 

6001 Oak Canyon . '.'•.*'. . ' 

Irvine, Ca. 92620 ' ... 

Markets many types of Telescopes, from junk to High End. . „ 

- Coulter Optical - ; . ; 

Div. of Murnaghan Instruments ".'.'{ ; ;"•"■* 

1781 ' Primrose Ln. 

.West Palm Beach, Fl. 33414 ' ./'.' * . 

They market a full linebfDOBs. ; YY- v . : 

Obsession Telescopes' 

P.O.Box 804a . . ' - 

.Lake Mills, Wi. 53551 ; : . . - : • ■ ' . ' 

Markets Dob's from 15 in to 3 Oin! . : ~ • ■ 

Pocono Mountain Optics : ■ • . 

; 104 N.Plaza - .. . ' ■ . \ • .'■*"..'.'■" - - 

; Moscow, Pa. 18444 ■- .■ 

Enthusiastically recommended by a few people on the net.Owned by "Glenn Jacobs who goes to most of the astronomy get-togethers in the NY : NJ-PA- 
CT area so you actually meet him if you live in the area. Often willing . to. cut a package deal if you are buying big ticket items. No problems returning 
.things with which you are dissatisfied. . . ■ - . ; - 

Roger Tuthill " .' V"- ' 

11 Tanglewood Lane 

, • Dept. ST ' : 
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Mountainside, N.J. 07092 

Enthusiastically recommended by a person* on the net. Not the least expensive, but top-notch service. Roger unpacks, inspects and collimates every 
scope he sells, and is. very good about refunding your money if you are .dissatisfied. . 

Stargazer Steve ■ ' / " 

175.2 Rutherglen Cr. \ : . \ ■ \ 

Sudbury, Ontario 

P3A 2K3 Canada - 

Markets a 4 l/4inch DOB in both Kit form and/or ready-to-use. Both under $300.00. ; 

Starsplitter Telescopes * ■ ■ ; ' 

3228 Rikkard Dr. 

Thousand Oaks, Ca . 91362 • ■ '. -*v 

Markets DOBs from 8in to 30in. [ : " . 

University Optics- • ... {' 

P.O.Box 1205 ■/ ' '• . ' 

Ann Arbor, Mi. 48106 

.A few people have reported using University .Optics, and all report receiving good service. I have heard no complaints. 

Parks Optical ; -\ ; "v ..;/'_.- 

270 Easy St. • \ 

Simi Vally,Ca. 93065 ■; *'; ; - v • '- 

A couple of people have mentioned that shipment can be pretty delayed,but the quality of their equipment appears to be high, and 
improving. Salespeople vary from knowledgeble to bubbleheaded. . ."■ - . 

Adorama _ 

42 West 18th Street . ■ ".-':/.. rV/ : : ■•. - 

New York, NY 10011 "'■ \ 

orders: (800) 223-2500 , ■ ■ 

info: (212) 741-0052- • - . .■:':') ' ^ ■ ''/ ' 

Along with Focus Camera (see below), the lowest prices you will find. Expect no dealer support, and make sure you find out how much they will 
-charge for shipping before placing your order. And pray that the optics arrive intact. I really, would recommend that you not buy telescopes from these 
guys. Eyepieces and other accessories, however, are probably worth the risk if the price difference is significant. 

Focus -Camera - - 

4419-21 13th Avenue . ■ ; , 

. Brooklyn, NY 11219. '\ '•; . • 7 ' 

orders: (800) 221-0828 

info: (718) 436-1518. ■ \.' ^ ; : : 

Refer to Adorama. Same comments apply. *■■■'; 

:' Pauli's Wholesale Optical ..... - * - 

Daribury, CT 

A lot.of bad reports, order at your own risk! . 

Also there is the AstroMall. 
************************************** w********^ ■ • 

•'** * ■ ' ; ;- ' ■ >*•'■■*. - ' * . 

**■' * ASTRO - MALL ' 

•**""/_...■> . . • . _ ■ _ ' ;' :•'-'*•*■-•..*"..'" : • . ' ■ ■ 

**• . ONE STOP ASTRONOMY SHOPPING AND PRODUCT INFORMATION '*'* "'• 

'**."-■ ' : ' ..' ** ' 

** See in-depth product information for such companies and ** 

** products as: • : * : *.* 

** . .' : ' "* . / - •■• . 1 "." **:•-. . ; ., ■ . ■ 

.** Tele Vue Optics, Edwin Hirsch, ' Spectra Astro-Systems, ./ ** ■ • 
** Lumicon, Software Bisque, Astro-Cards, Astronomical ■ 

** Adventures, Bethany Sciences, Equatorial- Platforms, r . . .**. 

** Jim Kendrick Studio, Science Software, Celestial -Products, ** 



Number;... 12 



3/18/05 



, . . . htty://www.^s-s 

* ** Gnome Technologies, Custom Ophthalmics, Analytical' ** - 

** Scientific, Galactic Images, Murnaghan Instruments, Crazy **- 
** Ed Optical, Celestial Scripts, Deepsky 2000 and more.!.. ** 
■**_." • * '. • ''"**■ • 

*****.**********************>************** 

** - http://www.rahul.net/Astro-Mall ** ' 

************** ★*"*★*'*★****** *************** ****★***.***********★** 

** ftp://ftp.rahul.net/pub/res0urce/pr9ducts ** 

****************************************************************. 

** or e-mail resource@resource-intl.com and request/.. **...: 
.** ■ AstroMall.txt for current information request form . ** 

" . •***>****"*******************:***********"**************************"* '.. '. 

What About Building A Telescope? . 

This section was written by Andy Michael. ■ 

We just took a rather unusual approach to getting a beginning telescope: we took John Dobsoh's telescope building class and built an 8"and a 12.5" reflector on 
Dobsonian mounts (of course). We went this way for a few reasons: to get large aperture for seeing deep sky objects and higher magnification with good 
. resolution when compared to small refractors in this price range, to keep the price down, and to soak .up John's wit and wisdom. The down side is that these 
telescopes are not suited for astro-photography (at least not without building a different mount). but that didn't bother us. Also they are large. The 8" tube we 
broke into two pieces for easy portability, but the 12.5" one will probably.go on the roof rack.^These are about f77 telescopes so the tube lengths are 56" and.7 
respectively. Of course, when you build yours you can make whatever size you want; On the other hand you can pack your clothes in them; try that with an 
SCT. The cost was about $250 for the 8" telescope, $450 for the 12.5"er plus about.24 to 30 hours of work and 16 - 24 hours of class. It's a challenging project 
but the first time you focus on something with a mirror you ground is an incredible thrill. Another benefit is that we now know a lot about telescope design and 
if we ever have problems wim them we know how to fix them. , ; . 

If you don't have access to John's (or other peoples) classes then you can try building one by reading his book and by watching the video. Our class was the 
first to see parts of the video and had great success at finishing the telescopes fast and without needing to correct the mirrors very much. Coincidence? Class 
consensus was no. /. ; ' ' - . . .)■ '■., 

The book (excerpted from the order form): "How and Why to Make a User-Friendly Sidewalk Telescope" by John Dobson with Norm SperlingTo appreciate 
why Dobson makes each . factor just so, learn how he thinks about it. His philosophy of star-gazing perfuses his telescopes and his book. The book includes the 
only detailed biography;wonderful vignettes, from the Sidewalk Astronomers'many expeditions;their own special way of describing celestial objects; and, of 
course,complete details for making a Dobsonian. 169 pages; 154 clear,friendly line drawings; 9 photos. Hardbound in plywood, Dobson's favorite material. 
Exclusive source. Send $39.95 + $5.00 shipping to Everything in the Universe, 1 85 John Street, Oakland, CA 946 1 1 . 

. The video (also excerpted from the order form): For the first time on video, John Dobson shows how you can build your own low-cost Dobsonian Telescope. 
The 90-minute video is a complete step-by-step guide, covering telescopes from 8 inches to 16 inches in diameter. $39.95 +$3.50 shipping. 

What is the Best Mount? 

EQUATORIALS Vs. ALTAZIMUTHS: THE TRUTH 

. David Knisely -.' " ^ ■ ' 

The various telescope mounting systems available for use by amateur astronomers have been discussed.at length on sci.astro.amateur. There has been a great 
deal of debate, a little ill-informed opinion, and some real misconceptions concerning' each of the basic mounting schemes, so perhaps it is time to clear the air. 
One basic and irrefutable fact must be stated up front: NO MOUNT SYSTEM IS PERFECT FOR ALL SITUATIONS! Any attempt to champion one mount 
scheme over another without considering all the facts is doomed to failure: Below are the true. advantages and difficulties of the two most popular mounting 
sytstem. . 

. The ALTAZIMUTH (ie: Dobsonian, ect). This mounting system has gained considerable popularity over thepast 20 years, evolving from the old "pillar and . 
claw" system originally used only in inexpensive small telescopes, to a modern well-designed one which boasts of supporting some of the largest apertures in 
. amateur astronomy today. 

Altazimuth Advantages 

1. Simple and stable mounting system requiring no axis counterweights or heavy off-center concentrations of weight to induce vibration or mount flexure 
problems. Only two vertical and one horizontal bearings are needed.. ' , 

. 2. .. Easy and intuitive mount for beginners to learn on. 

3. More portable than many equatorial mounting schemes, especially for apertures over eight inches (often faster setup time). 

4. Easy to build, and often allows simpler mirror-support schemes to be used." ".; 



5. Lower overall cost, especially for large apertures. 
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Altazimuth Disadvantages: 

1 . Unable to track objects with single axis motor drive system. For long term tracking, an altazimuth must be computer dual-axis controlled, or supported 
on an equatorial platform (only 1 .25hrs maximum tracking time on such a platform). Cannot track objects directly through the zenith in dual axis 
driven mode ("Dobson's" hole). 

2. Lack of fixed field orientation makes star hopping the primary mode of faint object location in non-computerized altazimuth mounts (right-angle 
sweep and R.AYDec. setting circles cannot be used): Objects not located in easy-to recognize starfields can be more difficult to find manually. 

. 3. Changing altitude and azimuth coordinates can make finding objects more difficult using oniy altitude and azimuth circles, often requiring computer 
. readouts or nearly continuous manual calculations to keep track of pointing directions for locating objects. 

4. Field rotation limits photography to short exposures (unless expensive field de-rotators are used). Guiding long exposures can be very difficult,since 
corrections for drift are sometimes non-intuitive. 

EQUATORIAL MOUNTS: These mounts are aligned to the celestial coordinate : system, and have been the mainstay of serious amateur and professional 
astronomical telescopes for over a century. They come in a variety of designs: Germah Equatorial;, English Yokej English Cross-axis, Polar disk, Fork, Split 
Ring, ect. ' . : ; . ; ' ' 

Equatorial Advantages ; . 

1 . Can use one "clock-drive" motor to drive the telescope in right ascension .for. long-term tracking of celestial objects. 

2. Most equatorial schemes (except for Yoke mount) can reach and track through all areas of the sky, 

3. No field rotation enables easier long-exposure photography with more intuitive guiding corrections. Also makes planetary observations a bit easier, 
since the object in the field does not rotate. •'. 

4. Finding techniques such as the "right-angle sweep" or star drift method can be used to make locating faint objects easier. and faster, even with non- . 
. . -dock driven scopes (only one nearby visible reference star is needed). . . . 

5. R.A./Dec. Setting circles (both digital and analog) can be used for locating non-visible objects. Digital circle design for equatorial scopes can be 
simpler, since no real-time guiding calculations need to be performed . 

Equatorial Disadvantages: . ' - '"• . '.' ' '. 

1. Good Equatorial mountings tend to be bulky and heavy, making them Jess portable than some altazimuth designs (often have to be broken down into 
many smaller components for transport). / . 

. 2. German Equatorial mount requires heavy counterweight on a long shaft to make the scope.balance. This can be a problem in the dark with people 
running into them. German Equatorial mounts can also have problems with trie scope running into the pedestal for some objects near the zenith, 
requiring a "roll over" reversal for continued tracking. 

3. Moment arms of equatorial mounts tend to allow flexure and vibration to become problems unless the mount is heavily overbuilt. Fork mount tines 
tend to flex, making for mild tracking errors and periodic lower-frequency "pogo" oscillation vibration problems with heavy scopes and longer tine 
length. . ■ ^ : . 

4. Good Equatorial mounts usually have four bearings, and can often be more expensive than altazimuth mountings (they can still be home built, 
however). . : ' : : . • 

5. Proper polar alignment is necessary for accurate tracking. 

6. Less intuitive for beginning amateurs, although once the amateur gets used to them, the amateur can often find and track objects faster and more easily 
than with altazimuth mountings. . . ; ; ' 

NOTE: none of these disadvantages will eliminate a mount design from use by the amateur. For strictly visual use (especially for the beginner), the altazimuth 
can easily be recommended, while for long-exposure photography, the equatorial is. often the mount of choice. For very large apertures intended for easy 
portability, the altazimuth almost has to be used. However, the compact split-ring equatorial design can also remain fairly portable even with telescopes as 
large as 18 inches.. Computers and computerized driving systems have.narrbwed the choice between the two mounting systems (and driven up their prices), but 
their basic characteristics have not changed. In any case, both the altazimuth and the equatorial have a firm place in amateur astronomy. 

What Accessories .Will I Need? 



In addition to a telescope, you absolutely must have a mounting and a tripod.- You will also need.a few eyepieces, a telescope with only one eyepiece is like a 
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piano -with one key. 

These accessories don't come cheap, expect to pay as much for the mounting and tripod as you paid for the optical tube. For a first telescope,you probably will 
want to buy an entire system it tends to be less expensive that way. 

Which eyepieces should you start with? I'd suggest three or four, maybe a 30mm, 25mm, 20mm, 8mm and a 2x Barlow (which will give you coverage of 
30,25, 20, 15, 12.5, 10, 8, and 4 mm). Buy eyepieces of like quality to your telescope. Putting a. $300 Nagler eyepiece on a $150 telescope is pointless (it would 
also probably tip over the entire telescope). 

What Are Digital Setting Circles 

This section was written byJimVanNuland; 
9.1 What Are They? 

Digital Setting Circles (DSCs) are a small special purpose computer, mounted on or near a telescope. The scope has shaft encoders attached to sense the motion 
of the scope's axes, and the computer then converts these motions to the position of the telescope, and displays it (for instance) in Right Ascension (RA) and 
Declination. An 8-conductor cable runs from the computer to the encoders, with 4 Wires to each encoder. RJ-45 telephone connectors are used at the computer. 

They do NOT move the scope. You push it by hand, and the DSCs tell you which way to move and how much. 

What makes DSCs so desirable is that they work on alt/az-mounted scopes; and even with equatorial mountings, it is not necessary to polar align the mount. 
(However, it's desirable to have the mount at least roughly polar-aligned so it follows an object) 

Additionally, most models have an internal catalog and a "guide" mode. One selects an object (or, in some,a planet), and the DSCs tell which way to move each 

axis. ' - . .*■.-'■ : "■ ■ ■ ..' " ■ ■' - . 

They are marketed by Lumicon, Jim's Mobile, Inc., Celestrbn, and Orion Telescope Centers. The Various brands and models differ mostly in their internal 
catalogs of celestial objects. All are actually manufactured by the same company, Tangent Instruments of Palo Alto, California, USA, who, however does.not 
sell directly to individuals. I own the NGC-MAX from JMI, so some of my statements may not apply to other versions. 

. 9.2. Must the ground board be leveled? 

No. An alt/az mount must have a fiduciary mark such that the tube can be placed accurately at 90 degrees to the elevation axis. One way to do this is to (one 
time only) level the ground board, then the tube. Make the mark in such a manner that it : can be adjusted when something changes. Some models of DSCs 
allow an alt/az mount to be initialized in a vertical position. When starting the.DSGs, the tube must be set horizontal (or vertical), and then two stars are used to 
align. The stars must be at least 20 degrees apart in the sky (90 is ideal), and the first may not be Polaris. 

9.3. How does one set up an equatorial mounting? ... 

If the mount is: known to be accurately polar aligned, you may still use two stars as mentioned above; Or you may set the DSCs to take advantage of the known 
alignment, and it/will require only one object,and no zero degree reference mark is needed. / 

If an equatorial mount .is not polar aligned, it must have a. reference mark at zero degrees declination, and niust use the two-star setup. For a German mount, the 
mark may be on either side of the scope (tube pointing east or west), and the DSCs set to correspond. The mount may be driven or undriven. As for an alt/az 
mount, the stars must be at least 20 degrees apart, and the first may not be Polaris. '••..'../■"'.''.'■".'.■ 

9.4. Do the DSCs support a Poncet platform? ; ; 

Probably depends on the model. The NGC-MAX provides telescope type ET(equat6rial table). It assumes that the table is carrying an alt/az scope, and that the 
scope is initialized with the tube horizontal. I believe that an equatorial mount could be used, but have riot tried to simulate it. 

9.5. How accurate is the device? 

The position of the scope is displayed to one minute of RA and 1.0 minutes of dec. Guide mode displays position error to 0. 1 degree of arc. The actual accuracy 
depends on the care with which the alignment was done, the accuracy of the mounting, accuracy with which the shaft encoders were installed, the resolution of 
• the encoders, and a bit of luck. If the level or zero was not set accurately,, the system will work poorly j and it should be re-started. If star settings were done 
carelessly, one can simply re-do one or both of them. : - " ' 

The "luck" factor stems from the digital nature of the shaft encoders. If the encoder is on me verge of a step, you could be off by one step^ 

The absolute theoretical resolution is three encoder steps, assuming everything else is perfect. In practice, I get about 0.2 to 0.3 degrees, and closer near the 
alignment stars. If I move a long way across the sky, the error is perhaps 0.5, but then I re-align on a convenient nearby star. It's not too unusual to get 0. 1 if all 
has gone especially well during alignment. This with 4000 step encoders. * 
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: Accuracy is best between the alignment stars, and the DSCs calculate a "warp" so as to spread out the error. When re-aligning, only one star sighting is needed. 
The DSCs retain only the two most-recent star settings, provided they are at least 20,degrees apart in the sky. . 

9.6. What objects are in the internal catalog? 

This is the major difference between. models. All have a few dozen named stars, used especially for initial alignment. Some have the planets. The Lumicon 
models have a catalog of planetary nebulae, which is Dr. Jack Marling's specialty. . ^ 

The NGC-MAX version 3 94 (July 1992) has the planets;28 user defined objects; the Messier catalog (including M40 and Ml 10); the full NGC,including the 
so-called "non-existent" objects; about half of the IC catalog; a catalog of 951 interesting stars (multiple, red, variable);and a list of 367 additional deep-sky 
. objects, many of which are very faint. 

For each object, the catalog has the position, magnitude, size (diameter or separation), constellation, name (if any) and/or catalog number, and the type of 
object. Some have a word or two of description. This probably, varies with the brand and model. 

9:7. May I add my own objects? Comets, for instance? 

The NGC-MAX accepts user objects, and I presume most other high-end model/do; as. well. I like to put in the Sun and Moon, so that I can align during the 
day This must be done carefully, with the Sun filter attached. THIS IS DANGEROUS, as the filter must be removed when sighting on the Moon, and if you . 
come back to the Sun, you MUST have first re-attached the filter! The moon is a poor alignment object because it has up to a degree of parallax, and it moves 
about 0.5 degrees per hour. But it provides a start, and it may be enough to.locate some bright stars, and re-align. 

9.8; What is "identify" mode? \ V 

Identify mode is present in the NGC-MAX, and probably other models. One, specifies the class of object, and the faintest magnitude, then the DSC selects the 
nearest.to the telescope's position. Very nice, but in the Realm of Galaxies, alignment is critical and then there are too many to be certain. To check, read out 
the magnitude and description, and go to Guide; mode; and see. how far away the object is^^ ; . 

It's especially useful in clouds, as one may point the scope into a clear spot, then ask; what is nearby. One must separately search for galaxies, clusters, etc. 
.Identify moderuns continuously, so that, as the scope is moved, the DSCs will (after a few seco^ 

Some models allow alignment on ANY catalog object, which is helpful, but I find that accuracy is best on stars or very round objects I find that planetary _ 
• : positions are especially suspect. The computer carries only the date, not the hour. (Use UT date.) I.have often had poor alignments when using planets, and do 
so only for daylight set- ups; I re-align on stars as soon as I can find any. Open clusters are especially unreliable; galaxies are not much better. 

9.9. Can it replace star charts? \ \\ 

For comparatively easy objects, probably. In a crowded field, no.Some models support the Tiron Atlas 2000 and the Uranometria 2000, by indicating, for each 
object, the page on which it (the object) will be found. These models also indicate the chart corresponding to the position of the scope, regardless of specific 
."• object. . -" ; \ ■ ' 

9.10.. What other functions are present? 

This varies heavily with model. The NGC-MAX (here we go again) has twotothave not already been discussed. 

"Timer" counts up in hours, minutes, and seconds. It can be stopped,reset, and re-started, but can't be restarted without first being reset. 

"Encoder" shows the encoder positions in degrees. If an alt/az scope was pointed north when the DSC was powered up, then encoder mode will read elevation 
and azimuth, if the scope is also standing reasonably level. . T. , 

9.1 1 . How is it powered? How long does the battery last? 

There is an internal 9-volt transistor battery/The load is 18 to 40mA (NGC-MAX),. depending on how bright the display is I suppose this might depend on the 
model, top. The maker claims 30 to 50 hours on an alkaline battery. They do last a good long time. There is a "low battery indicator which would turn on at 
about 4.5 volts, but in practice, I get "encoder error" messages before that. 

. Some models have a second connector (serial port) .by which external 9- 1.5 volts DC may be supplied. This does not require the internal battery to be removed; 
the two supplies are in parallel with diodes to prevent back-circuits. It does not recharge the internal battery. 

9.12. How accurately SHOULD the mount-be .constructed? :.. • 

The brief answer is,; as accurately as you'd like the DSCs to operate.For an equatorial/mount, there must be little flexure; the RA axis must be perpendicular to 
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the dec'axis, which in turn must be perpendicular to the optical axis of the mbe. ' " . 

■>''.'• ' 

' For an alt/az mount, the ground board must be rigid, the azimuth bearing surface must be Hat, dent-free andstiff; and the side bearings must be the identical 
'height, that is,.the elevation and azimuth axes must be accurately perr^ndicularJn.additiori,.the optical axis of the tube must be perpendicular to th? elevation 
axis.There is a terrible irony here: the Dobsonian mount works precisely because its kinematically stable design does NOT require that it be accurately 
constructed! ■ . ' . ■' - ' 

9.13. How accurately should encoders be installed? ' . . 

Again the short answer is, as accurately as you'd like the DSCs to operate. One can't do the job with a hand-held drill. OTOH, careful work with a modest lathe 
and drill press is quite sufficient, especially if performed by a modest machinist Most astronomy clubs have such a person. 

Best accuracy is obtained with high-resolution encoders. Standard encoders have 2048 steps per revolution, and high-res type has 4000.One.can also use gears 
. to provide greater resolution, but see below. ■ 

If the encoder is connected directly to a shaft, the hole in the shaft must not be : oversize. It must be straight well centered, and parallel to the axis. The body of 
the encoder must be held so that it cannot rotate with the shaft. If it is connected by gears,- the shafts must be parallel, and there must be no backlash. 

Encoders are not especially delicate, but they do not like to be bent.They require very little torque, and rotate continuously. The setscrew should not deform the 
shaft. The 4-wire connector should be looped so it does not pull on the encoder: They may be mounted such that the shaft is stationary, with the body moving, 
or the usual way ;the direction is set in the DSCs' setup option. 

In an alt/az mount; the azimuth encoder is typically mounted atop the center bolt In this case the bolt must be nicely perpendicular to the ground board and .... 
the comments about shaft mounting (above) apply. If the rocker box has any side play, it will be nearly impossible to avoid some runout. This can be reduced 
'. by using a very long lever arm to hold the body of the encoder. 

Both side bearings must be round (especially the one with the encoder), the center must be carefully located, and the encoder shaft parallel to the elevation, axis. 
Any runout There will cause serious inaccuracies when moving across the sky. . ' : : : .'.7 - .-. V . 

9.14. How accurately MUST the mount be constructed? 

Please don't feel that only a million dollar mount can be equipped with DSCs. My 1972 Optical Craftsman (German) mount works very weU,even wi* about 
oSgrees of error if I shift the mounting and return to an object. This was the economy model! A machinist friend helped me drill the holes for the encoder . 



shafts. . : 



I used UGMA grade 10 precision gears to step up the dec shaft speed. The; designer of the DSCs was amazed at that, and admitted that he used UGMA 4 with 
adequate results. I don't know how to calculate how much more accuracy I might.be getting from my expensive gears. 

My alt/az mount,xrafted of wood in my shop with only hand tools, carries a; 108mm f/4 scope,- and ^always* puts an object in a low-power field. OTOH, if I 
• re-collimate the scope, I must also re-position the vertical mark. L usually realign after moving far across the sky. 

. - If the mounting is less than perfect, it means that you will need tore-align more often. But if me rnount is ♦really* sloppy, it probably will not be satisfactory. 
9.1 5. Can I connect the DSCs to my own computer? 

Yes, for some models: The NGC-MAX, and probably others,has a serial port that may be used with an external computer, so that the screen shows a dynamic 
star map, identifies objects, etc. ;. • ' . . . -* : 

But the attached computer must take over ALL functions, including the prompting for "level me," pointing at particular alignment slars.guiding, calculating the 
conversions for RA and Dec, etc. I understand The.Sky, from Software Bisque, does all this.but I have riot seen it in use nor heard from a live user. 

V The Dort is a modular telephone connector (RJ11). It has four wires:B+,:data in, data-out, and ground. External to the NGC-MAX, the cable must route DTR 
K the aSeKomputer as DSR, CD, and/or CTS.as needed by. the attached computer. The 4tH wire is +Battery,.a 9 to 15 volt external power supply, 
. . which does not charge the internal battery. It is not necessary to remove the : internal. battery, 

When the NGC-MAX is operating in "BOX" mode, it blanks its own display, and does.nothing but pass the shaft encoders' values over the serial port. It 
multiplies them by the encoder ratios (the latter setin the NGC-MAX setup ftinction), and scale? fliem such that 00000 is the position at power-on,. and 32767 
. is just under 1 rotation. 

Communication is at 9600,8,N, 1 . When the NGC-MAX. powers on, it sends a hello message such as "V2.94". When the a ^ ched / om P^ n ^^^ ter 
,'■ (the sample program uses "Q" but anything seems to work) do wn the port; and the NGCrMAX replies with 13 characters of the format +000001+00000 
- . where the "t" is ASCII ?, and the 00000s are the two encoder values. . ' . . . 

•' i don't use this facility, but I'm too curious not to have tried it.I used my modem program to supply the computer side. I use the NGC-MAX whenever I'm 
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doing general observing, and I like it very well. But I don't have a portable computer to use with it^ and don't too much see the need. OTOH, if I fell into a 
laptop, I'd surely want to try connecting them. 

10: Why Should I Start With Binoculars? . 

The quick answer is because you already have them, so you do not have to spend any money. Certainly going right out and buying the Fujinon 25x150 
Astronomical Binocular ($1 1,000 list price) would be a pretty stupid thing to do, no matter how good the binoculars are. 

You should also avoid the quick-focus binoculars, as they are easy to de-focus as well. 

The remainder of this section was written by Paul Zander. ■ '.' ■ 

Based on my experience, I suggest that you start with a pair of 7x50 binoculars..This is the most popular size and hence good ones are available from many 
stores, even some of the discounters. Be sure to get ones that have anti-reflection coatings on the mirrors and lens. If you wear eyeglasses, you may be able to 
find binoculars which can focus without them (unless you have significant astigmatism). Make sure the image is sharp at the center and edges at the same time. 

"7x" is the magnification. Most people can hand hold these without needing to bother with tripods, etc. The "50 M means 50mm (~2 inch) objectives (aperture). 
This gives light gathering ability similar to many small telescopes. Many advanced star gazers regularly use binoculars to either locate items to focus telescopes 
on, or just for the wider field of view. 

When trying to view near the; zenith, use a reclining lawn lounger: you can lie back and support. your arms on the chair, giving a steadier view. You also will 
not get a crick in your neck. 

You might also use. a plastic pad to lie on. 

10.1. How Do I Hold Binoculars? 

This section was written by Jay Freeman. 

If you don't have a tripod (and tripods are sometimes a little clumsy, and are often difficult to use when the binocular is pointing near the zenith), it is important 
to know how to hold a binocular correctly to achieve maximum steadiness. 

The way most people tend to hold a binocular is with one hand on each side of the middle of the body-roughly where the prisms are in a conventional 7x50, 
say, so that the left hand is directly to the left of the center of gravity of the instrument and the right hand is directly opposite it, to the right of the center of 
gravity. ; . • • ' ■ . •'. -V 

For most people,;there is a better position. Imagine that you are holding the binocular to your eyes, with your hands positioned as just described. Now, slide 
your hands along the body of the instrument,toward your face, until only your pinky, and ring fingers are curled around the back end of the binocular body. In 
this position, the binocular feels.a little hose-heavy, because you are supporting it behind its center of gravity . 

Now curl each thumb up as if you were making a fist, and flex your hands so that the second bone in from the tip of your thumbs are pressed up against your 
cheekbones (counting the bone in. the part of your thumb where the thumbnail is,, as the first bone). This makes a quite solid structural connection between the 
body of the binocular, through your hands and thumbs, to your face, and markedly improves how steadily you can hold the instrument. Similarly, curl the first 
and middle fingers of each hand around the corresponding binocular eyepiece, tb-provide a little. more structural connection (and perhaps also some protection 
from stray light). In this position, your hands are not far from where they would be . if you brought them to. your face to block out stray reflections while peering 
mrough a store window at night. 

For most people, this position leads to markedly steadier viewing, but if the binocular is especially long and heavy (say, a 10x70 or an 1 1x80), the out-of- 
balance position can be quite tiring. In that case, move *one* hand out to the objective end of its side of the binocular, so that you are supporting the instrument 
on opposite sides oif . its center of gravity, but with some structural connection between it and your face; namely, the other hand. When the hand way out there 
gets tired-just switch hands. . . > ■ . * ' ' ' 

For each person, there is a limit to how heavy and /.or how powerful a binocular can be, before there is no way for that person to hold it steady enough. I am an 
averaged-sized adult male in reasonable physical condition, and I find I can. hold a 10x70 (Orion's) steadily enough to use indefinitely on astronomical objects. 
. But I have an old Celestron 1 1x80, that doesn't look much bigger or heavier than the 10x70,that I can only use for a few minutes before my arms get tired. As a 
■ 12ryear.old I am siire I could have used a 7x50 indefinitely with no problem, but at i younger age I rnight have had difficulty using one continuously. Your . . 
experience may vary with your, strength; size and condition. Try before you -buy, if at all possible. 

10.2. What Are Some Eye Relief Figures? 

If you need to wear eyeglasses while looking through binoculars (presumably you have astigmatism, but if you require many diopters of correction you might 
need to as well) you need reasonably good eye relief. Dana Bunner contributes the : following table: 

Model Advertised ER 

. Bausch & Lomb 7x26 Custom 16 
Celestron. 10x50 Pro 15 



Measured ER,.. 
10 • 
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Celestron 7x42 Ultima - 


23 


19 


Celestron 7x50 Ultima 


20 . * 


' 16 


Celestron 10x50 Ultima 


19 


17 


Celestron 8x56 Ultima 


21 


.11 


Fujinon 8x40 BFL 


19 


17 


Fujinon 7x50- FMT-SX 


23 


20 


Fujinon 10x70 FMT-SX 


19 


17 


Minolta 7x50 Standard 


18 


-16 


Minolta 10x50 Standard ■ 


7 


9 


Minolta 10x50 XL 


.18 


16 


Nikon 8x30E Criterion 


13 


13 


Nikon 7x50 Windjammer 


16 


16 


Optolyth 10x40 Touring 


13 


.12 


Pentax 8x24 UCF 


• 13 - * 


■ 8 


Pentax 7x35 PCF 


14 


9 


Pentax 7x50 PCF 


20 


- 10 


Swift 8x25 Micron 


13 


' 11 


Zeiss 7x42 B/GA T Dialyt 


19 


18 


Zeiss 20x60S 


7 


.14 



11. What Books and Star Charts Are Recommended? 

If you don't know the constellations, you might want a book that will help you learn them: A "fun" book for. those just learning the stars is The Stars, A New 
Way of Seeing Them by H. Rey, which presents a non-orthodox way of drawing the constellations so they are easier to visualize. 

You will probably want a beginner's guide, such as the book by Sherrod mentioned above. Sky Publishing has some introductory materials which would 
probably be as useful, which you get for free when you subscribe to Sky and Telescope; 

Petersen 's Field Guide to the Stars and Planets comes highly recommended. It is very inexpensive .($ 1 3), small and handy to use at the telescope. It has a good 
■ discussion about.stars, planets,. nebulae, and galaxies; and has a very complete albeit small-scale star chart, along with.a the usual tables. It hasm long lists of 
deep-sky objects for each area of the sky. 

You will need a bigger star chart than is included in Petersen's. Try Sky Atlas 2000:0, by Wil Tirion: The field edition, which has white stars on a black field, is 
probably more useful than the desk guide. It is also printed on heavier paper, so is more resistant to dew and the rigors of the night. For beginners, buying 
Uranometria 2000.0 is probably a mistake. Yes, it is me "best" star chart,. but the scale is impossibly small- when the Orion constellation takes up four separate 
pages it is really hard to use for beginners. 

Burnham's Celestial Handbook ($36). This three volume set is billed as '■ Ari Observer's Guide to the. Universe Beyond the Solar System" rather all- 
encompassing claim, which it manages to live up too. Information on every item of interest you can; think of: galaxies, double stars (optical and binary), variable 
stars, nebulae, etcrMore information than you could use in a lifetime. I consider this a necessity^ 

Sky and Telescope's 100 Best Deep Sky Objects. About $5, which is kind of expensive for a list, but it sure makes it easier to figure out what to look at when 
you are just beginning. The items are sorted by Right Ascension, which makes it real easy to figure out which ones are currently up. 

All the materials listed are available from: 

Sky Publishing Corporation ... 
P.O.' Box 9111 • "-. ' ■". 

• Beimbnt, MA 02178-9918 USA - ';*."- ./. - 

Their. catalog is free. '...'.* . - 

Tl . I. What About Computer Programs? ..... 

There are to many types of computer programs that I can NOT review, as they do not run oh my. machine. I think there should be a FAQ just for all the 
computer programs. \ ';' 



12. About this FAQ 

This FAQ is a copyright work. You have my permission to reproduce it however you like, as long as you don't make any money off of it and you leave all the ■ 
attributions and the copyright notices. While this is a FREE FAQ, any little Donations ($5.00) sent to the address below will go upgrade my telescope. 

★ : — ■ ; : •_ *' 

ISlc. Dennis Bishop ' IBlack Hole BBS ;| This • FAQ -now is Home,. T : *- / ' '■ 

1470 20th West #23 1805-256-9065 ' | on an Atari Faicon030; ) 
• I Rosamond, Ca. 93560 • ' | 9pm- to 9am PST l and. Atari TT/030 .. V , ' . r"- '- ' 
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I Bishop Telescope Fund 
1470 20th ST West: #23 
) Rosamond, Ca. 93560 
lstarlord@ptw.com 
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Voyager: a motorized binocular chair. (Telescope Making)- _ 
Schmidt, Wayne M. "".- • ' 

Sky & 'Telescope, " v92, nl, p86(3) 
■July, 1996 

ISSN: 0037-6604 , LANGUAGE: English • RECORD TYPE : Fulltext; Abstract 

WORD COUNT: 1117 . LINE COUNT : 00088 

ABSTRACT: An amateur astronomer created a giant- -binocular telescope mounted on a rotating chair 
that would allow him to make sweeping^ 

views of the sky. The chair is mounted on a .ball-bearing plate' 

supported by a disk, with altitude casters attached to move the. seat. to an 

inclined position. 

TEXT: " ' . - • _ " " 

The universe comes alive! The only drawback :is that once you 
experience a deep-space binocular view you'll never be satisfied with a 
single-eye telescope .again.. 

After using a 13-inch Newtonian telescope for five years my 
enthusiasm for astronomy began to wane. Locating- difficult .celestial 
objects was still satisfying, but the fun was missing. Fatigue from viewing 
with only one eye, fighting. the cold, and' stretching to reach- the eyepiece 
were my chief .complaints. 

My . solution to this dilemma is pictured here. Since-., all' the 
shortcomings of the previous telescope related to. discomfort',- .the 
answer was to attach the optics to a chair that I could ride. Motors would 
drive the chair, allowing me to "fly" among., the stars without stretching or 
twisting my neck. Adding a second telescope to make a large binocular 
.would eliminate eyestrain and ;create a. richer, almost*, stereoscopic, . view of. 
the sky. . Finally, enclosing the sides and top of the chair would provide 
protection against wind, cold, and stray light...' 

The base, rocker box, chair, and yoke holding the dual . 
telescopes are made of 1/2-inch .plywood. Critical'; areas are ■ 
reinforced with 2-inch-thick lumber. In a departure from the popular 
Dobsonian-type mounting, the altitude, bearings of ; my 

instrument- are inverted metal casters . .While . these . casters'- have more drag 
than Teflon bearings, the small diameter of ' their axles converts . this . 
drag into an insignificant amount of torque-. '"' '. " 

The chair rotates in azimuth on a 12 -inch ball-bearing plate, of 
the lazy-Susan type, with additional outlying; caster's for "added "stability. • . 
Direct-current motors drive the' chair in both . altitude, and azimuth at fast 
and slow speeds. The yoke holding the telescopes is.- also ' motorized. ■' 
It moves up and down as well as back and forth, making getting into or out 
of the chair easy. This movable yoke also enables .fine adjustment in 
the eyepiece position to maximize viewing comfort .. All motors are 
rechargeable electric drills with the handles cut ...of f . - Controls .are located 
on. the chair's armrests. 

Contoured cushions up to five inches thick, line the chair: The 
sides of the chair block the wind, further adding to the operator's 
comfort. An electrically heated vest keeps me warm, even ; in freezing ' 
•temperatures. . - ■.;.•-"-■;.-',**'•'. 

The telescopes are 8-inch f/8 Newtonians. These are the first 
mirrors and telescopes I have made. The hardest .part was. getting the 
two. focal lengths to match within the 1 percent tolerance normally 
recommended for binoculars. Both mirrors have: smooth figures and good 
edges.* Each one passes a six-point Millies-Lacroix test for a 
diffraction-limited paraboloidal figure (S&T!: February 1976, page 127). 

• These primary mirrors are secured to their' cells with foam 
mounting tape, which eliminates the diffraction spikes that holding 
clips would produce. Fifty-millimeter Plossl eyepieces provide 32. 5x and a 
1.4 (degrees) field of view. I chose long-focus dcul'ars not only for low 
power but also for long eye relief, because I wear glasses ' when. observing. 



The exit pupils of the Plossls, calculated by dividing the telescope 
aperture by the magnification, work out to be 6.25 -mm. That's almost 
exactly, the same as the fully expanded pupils of - my eyes at night. 

Secondary mirrors with a 1 1/2 -inch minor axis provide 100 percent 
illumination across a. 20-arcminute field of view. . The i 11 uitii nation drops to 
94 percent at 30 arcminutes, which is still, quite acceptable. If the 
primary mirrors had been any shorter in focal .length I would have needed 
larger diagonals, which would block more light- and impair image quality 
with diffraction effects. They are held in'place by three- pairs of 
0. 008-inch-diameter wires rather' than- the -usual sheet-metal vanes that are 
typically 0.020 inch thick. Such thin wires, again, minimize contrast 
losses due to diffraction. 

The telescope bodies are cardboard tubes of the type sold at 
hardware stores for making concrete forms.- their inside surfaces are 
painted flat black, and the tubes are fully baffled with black velvet in 
critical areas. The eyepieces-are mounted in dr a wtube focusers that 
also house 1 3/4-inch tertiary mirrors. All mirrors* have enhanced aluminum 
coatings for maximum reflectivity. One telescope is. -carried on an 
adjustable rack controlled by push-pull screws; enabling.- the operator 
to align the images from the telescopes while sit ting in the chair. 

Adlerblick 7x50 binoculars serve as a finderscbpe. Their 7 (degrees) 
f ield -and erect image make locating objects fast - and' easy . An ■ 
- adjustable magnetized chart holder is mounted. just below the 
binoculars. A flat-black cover over the telescopes creates a 
miniature observatory for the operator, allowing full dark adaptation to be 
achieved .and maintained. ... , *\ y. : ■ . 

Power for the chair' is provided by a ■6-volt,-\.140-ampere-hour, 
deep-discharge battery. It has enough capacity for,. five full nights of 
observing, if the heated vest isn.'t used. The vest cuts 'the battery life in 
half. 

Using this chair is an unforgettable experience. Observing is so. easy 
that I' can . relax completely and concentrate' better". . As a result I -can see 
;much finer details than most people would imagine- possible' with an . 8-inch 
telescope. One surprise is the image enhancement produced, by a 
headrest, which ensures that the observer 1 s . eyes remain in a . fixed position 
relative to the eyepieces. I feel that this improves the quality of the 
view almost as much as going from a monocular telescope to 
binoculars.. '. \ 

Binocular telescopes really must be tried io, be appreciated. The. 
degree to which images jump to life cannot be explained! The only drawback 
is that once you experience a deep-space binocular .view, you 1 11 never be 
satisfied with a single-eye telescope again.. 

While. the telescopes have only 8 -inch mirrors, • I suspect they 
; offer the same outstanding views as a 10^ to 12;rinch, thanks to the comfort 
of the chair and the advantages of binocular viewing. The Orion Nebula is a 
great glowing cloud, full of bright' undulations arid rifts. The Lagoon, 
Swan, and Trifid. leap from the eyepieces with indescribable splendor, as do 
open clusters and large galaxies. With my Voyager the - universe comes alive, 
inviting exploration. 

WAYNE M. SCHMIDT 1148 East Ave., ,J-5 Lancaster, CA 93535. 

A 45-year-old retired plasma-rocket-engine -:research engineer, Schmidt - 
divides his time between astronomy, gardening, and cooking for his wife and 
two children. He is a member of the Antelope .Valley Astronomy. Club. 
COPYRIGHT 1996 Sky Publishing Corporation 
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. Astronomical Equipment for Amateurs 

Martin Mobberley (Springer-Verlag, 1999) . 256 pages. 1-85233-019-8. 
$39.95, paperbound. ; 
Amateur Telescope Making 

Stephen F. Tonkin, ed.' (Spririger-Verlag, 1999) . 259, pages. ISBN 
1-85233- 000-7. $42.00, paperbound. Both available, from Sky Publishing. 
Review by Richard Berry . 

There will never be enough books about : telescopes, and telescope 
making to satisfy amateur astronomers. Each year dozens (if riot . hundreds) 
of new ideas and new products appear, enriching amateur astronomy. Martin 
Mobberley and Stephen Tonkin have each added'- a worthy contribution to the- 
collective wisdom of amateur astronomy, with' books, devoted to astronomical 
equipment and telescope making. Both are part of Springer's . continuing 
Practical. Astronomy series. .'.* . 

In philosophy, however, .the two. books could, not be more different. 
Mobberley' s contribution is steadfastly devoted to off-the-shelf telescopes 
and accessories. In today's rapidly changing marketplace,' just keeping up 
with new products is a daunting task that Mobberley accomplishes quite 
well. In a sharply contrasting approach to amateur- astronomy, 'Tonkin has 
assembled, a potpourri of excellent do-it-yourself projects, ranging from 
small refractors and simple rich-field telescopes . to large- instruments with 
tilted-component- optics and a high-performance, ' home-built, 
computer-controlled telescope. .... 

Fifty years hence, Mobberley 's detailed survey of*, 
"turn-of-the-century" commercial telescopes, eyepieces, mountings, 
CCD cameras, and video systems will undoubtedly seem quaint; but will ■ 
nonetheless offer fascinating .insight into; how-: an ..experienced. British * 
amateur circa 1998 viewed his hobby. It is evident f torn the pictures in the 
book that Mobberley began his career' 'in amateur astronomy as a- telescope 
maker and gradually became a telescope buyer'.- With - a substantial investment 
in his backyard telescopes and considerable experience in film, CCD, and 
video. ' imaging, ..Mobberley was indeed well equipped-. to write'-' his book.' 

Mobberley is clearly fascinated and impressed with the technology of 
today's telescopes and mountings. In the third chapter, for example, 
he gives a tear-down tour of the drive system of a 12-inch Schmidt- 
Cassegrain. He explains how periodic-error correction* reduces the inherent 
large gear errors to tolerable levels, and marvels at the tiny motors that 
move the telescope. In the second half of the book, ^Mobberley details 
commercial film and, CCD cameras, and the software.^ arid hardware needed to • 
support their use .' Although clearly most familiar with the . Starlight Xpress 
product line, Mobberley describes the SBIG ST-7 in some detail and touches 
on the many other commercial CCD cameras on the market. . 

Because Mobberley' s book is intended as a comprehensive survey of 
commercially made equipment for the modern amateur astronomer, novices may 
find the book intimidating. Perhaps inadvertently,'- -the text leaves the 
impression that doing astronomy requires tens of thousands' of dollars worth 
of high-tech equipment. The author's 4 9-centimeter f/4.5 Newtonian, 36-cm 
Cassegrain-Newtonian convertible, Epsilon 160 f/3.3 hyperbolic astrograph, 
and the plethora of film, CCD, and. video cameras pictured in the book do 
little to suggest otherwise. The volume will undoubtedly find a wider and 
more appreciative readership if in the next edition the publisher allows 
Mobberley to devote more space to telescopes.,- and equipment suitable for 
beginners and amateurs of modest means. 

.The strength of Mobberley' s book is that tie has assembled many 



innovative ideas that have appeared in the 'periodical literature. in the 
last two decades and integrated them in a single. text for the 
equipment-buying amateur. Innovations such as the Poncet \, 
platform, .jumbo binoculars, altazimuth field derotatqrs, Kron-Cousins 
photometric filters, and diffraction focusing have finally .found a place in 
the literature of off- the-shelf amateur astronomy. 

In contrast to Mobberley's emphasis on commercial products, Stephen 
.Tonkin's book focuses on do-it-yourself projects . All *15 contributions to 
this book were written by "brand-name" amateur telescope makers. The--', 
projects are divided into • four categories: Shoestring Telescopes, 
Specialized Telescopes, Mounts, and Astrophotography. (which includes 
CCD imaging). 

The "shoestring" telescopes are all low-budget productions: Steven 
Lee's 6-inch f/5 rich-field, Gilbert Stacy's. .$400. "skinflint "15. 5-inch 
Dobsonian, and Tonkin's 80-millimeter rich-field refractor.. These 
projects serve a, vital role in reassuring the newcomer that' the entrance 
cost to, amateur astronomy is far below the multithousand-dollar level and 
that telescopes are well within the skills, of any basement builder. 

Specialized telescopes include a high-performance 6-inch f/9 
planetary reflector by Gary Seronik, a. collapsible folded .refractor by 
Klaus-Peter Schroder, a compact Wright camera.. by Bratislav' Curcic, an 
overgrown Astroscan-like ball scope by Lee,., anch an- Outstanding optical 
project: a 12-inch f/20 four-element unobstructed " schief spiegler .by Terry 
Piatt. As a telescope maker, I found the level of detail in these project 
descriptions entirely adequate, though naturally one "always wants to see 
more; '■ . • . ■ ■ . ". ■ , . ' 

"Mounts" was an excellent choice for a section on .advanced 
topics, -. since garden-variety commercial telescope mounts are. often 
marginal for CCD imaging, and most home-built telescopes would "benefit from 
more accurate tracking.. Chuck Shaw' s chapter on conical -bearing 
equatorial platforms gives detailed instructions for using- 
simple jigs and hand tools to .form' the difficult conic contours. Mel-- 
Bartels's description of his computer- .driven altazimuth mounting is 
a strikingly clear introduction to a' sophisticated. hardware/software 
project that Bartels offers freely on his Web page. The simple 
parallelogram binocular mounting. by Scott Wilson counterbalances 
these," weighty projects with a very : handy mounting that any. binocular 
observer will appreciate. 

•The astrophotography section is a mix of bas.ic camera trackers (a 
tangent-compensated barndoor mounting by Tonkin and a simple wooden 
"skypod" tracker by Euan Mason) and Al Kelly's description of building the 
Cookbook camera. As one of the- authors of The : CCD .Camera Cookbook, I can. 
only say how pleased I am with the excellent' 'images' that Al . has taken with 
his camera. The final chapter is David Johnson' s . time-proven design" for a 
230-volt, 50-hertz variable-frequency oscillator . for synchronous motors. 

Both books will appeal strongly to midleyel .amateur . astronomers, 
whether they are equipment buyers or builders. Novices should find much to 
marvel at, and advanced amateurs will appreciate the useful and timely 
insights into the current technology of telescopes and sensors . Both are 
worthy additions to the ever-growing literature, of -telescopes and telescope 
making . 

• Richard Berry is. the .author of Build;. Your- Own. Telescope, The ." 
Dobsonian Telescope (with David Kriege) , and a ; forthcoming . book on 
CCD imaging and image processing . ■] .... 
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ABSTRACT: Spectrum HoloByte ' s TellStar and- Compress * s Journey to the Stars astronomy programs 
give micro users a taste of the magic of Zeiss 

planetarium projectors. TellStar is the more sophisticated. of the two . 
packages. While Journey to the Stars, will prove -to be old hat for amateur 
astronomers, TellStar will prove to be absolutely indispensible for 
planning planetary observation and photography/ Journey to., the Stars, 
meanwhile, can teach the user a bit about the stars and the constellations; 
. ■ it- includes a table of 1, 400 stars . 'Most important- of all, "both programs . 
are fun. TellStar costs $79.95 ($129 . 95 for the 8087-compatible version) . 
Journey to the Stars costs $60. Screen displays are included. 

text : .... . '"; ; , ' ' 

Ever since I met the big Zeiss planetarium. projector at Chicago's. - 
Adler Planetarium, the power of the planetarium '-concept has' fascinated, me . 
It's a time machine with its eye turned skyward: A ' few taps at the controls 
and you can see the night skies as they looked the day you were born — or 
the. day Christ was born. Tap another command, and the st^rs appear as. you . 
'.• >" - 'might see them in the daytime if the sun could be dimmed "to a faint- ruddy 

'' disk., . " •' ■ ." • ■ . ".'-•".' 

The Zeiss planetarium projectors were "originally analog computers', 
relying on a combination of mechanical setting circles and- precision motors 
to perform their magic. Like everything else", planateriums have recently 
gone digital. Most projectors, -are now controlled by computers, -typically 
DEC PDP-8 or PDP-11 machines. No precision motor can-calculate as 
accurately (or as fast)" as a" good floating-point.' math package . 

It should come as no surprise that you- can '.work some of that 
planetarium magic in your living room on the' screen of your PC's monitor. 
; TellStar from. Spectrum HoloByte, Inc . , and Journey to the Stars from 
Compress, are two- new astronomy programs that .can,, give ■ you . a taste of that 
• magic-. I had originally intended to compare the two, but they turned out to 
be so different in their approaches as to. be nearly complementary. 

TellStar: The Software Ephemeris 

TellStar has been, around for several years. for ;the Apple II • and has 
recently been converted for- the IBM - PC-. It has- several uses, but it . 
functions best as a fast and very accurate, software.'-.ephemeris . 

An ephemeris is a table of values to -.be . used , in' calculating the' 
positions of the sun, moon, planets, and planetary satellites. at a given 
time and from a given place on Earth. The ui . S. Naval Observatory .publishes 
an ephemeris' each year called The Astronomical Almanac. Inexpensive, and a ' 
:, superb-quality hardback book, The .Astronomical Almanac ' is . really just a 
collection of data; to find an object with its. help requires, a certain 
amount of work on your part, and occasionally some, frightening . 
calculations. 

While not as complete as The Astronomical Almanac , Tellstar does all 
the work, as a good computer' program should. Basically, you tell TellStar 
where you are and when, and zap, TellStar shows, you* what 1 s out there. 

TellStar has tables for the sun, the moon, and. all nine planets in 
the solar system. It can display 247 of the .brightest stars and all 110 
- Messier objects (a collection of the brightest star clusters, nebulae, and 
■galaxies). It can show you the stars for any Earth location at any time all 
the' way back to the year A.D. 0 and on into the- future up- to. the year 3000. 
(To its credit, the program warns that . its greatest accuracy lies in the 
1980 to 2000 range. Knowing how these calculations work, I would say that 
any date before 1600 or after A.D. 2400 would be so distorted by cumulative 
inaccuracies as. to be misleading.) . . . 



; Setting up TellStar 

TellStar originated in the garage days: of microcomputer software, 
which in this case means sparse, technically oriented documentation and 
severe, non-nonsense, command-driven screens; Its 72-page, reference manual 
is daisywheel-printed. and contains no, illustrations-. It has. no index, and 
at least half of it consists of tables of star and- Messier object 
positions . 

The upshot is that you must read the entire manual carefully before 
you attempt to install or run TellStar. The software,, while competently 
designed, is not self-explanatory. 

TellStar's greatest drawback is that it is copy protected, and there 
is no provision ' for backup copies. Spectrum HoloBy'te will replace a 
defective diskette within 10 days of purchase; thereafter the company will 
replace defective disks, for $20, at its option,., if" you return the original 
disk. This means that the company expects you : to. run the distribution 
diskette on a day-to-day- basis, which I consider- pure madness for anything 
but video games. Worse, the copy of TellStar I received for review would 
not work reliably on my system. About half .the time I ran it, I got* read 
errors that brought ' the program down.' It worked reliably only .after I used 
Copy II-PC to move the program (in admitted violation of the. license 
agreement), to. one of my own disks. 

TellStar's disk maintains a "standard"" location 'for .observing.. 
Generally you enter the latitude and longitude oif your own', location. 
To help you, the manual's appendix holds a table of the coordinates of 
about 100 major cities.- Although Roches te r> ' where' I live, .is not among 
them, I found its coordinates' in the Encyclopedia Britannica.. Many American 
atlases and gazetteers also contain the latitudes .and longitudes of 
American cities. • 

You must also enter the time of .observation". '.'When .booting, TellStar 
reads your system clock and asks if you Wish- to use that time. in 
calculating the positions of the stars and planets. Alternatively, you can 
enter any date and time you like. One cautions-enter the entire'' year, 
including the century! The first ■ tie through.. I . typed in 84- -for. the 
year— and I got the' sky for the year A.D. 84,. . . 

•Putting the Skies on the Screen 

TellStar must recalculate the positions for. about 260 different 
objects each time you change either the observing location or the observing 
time. On an IBM PC, the calculations take a minimum. of about ' 90- seconds . 
The further away from the current date you go; the : longer it takes--up to 
several minutes for A.D. 84.. ••• : >' • 

The program courteously indicates the. progress of its calculations by 
printing periods across the scree as it goes ." This' reassures, nervous . types 
that the machine has. not slipped a. bit and .gone off into, the fifth 
dimension. ' ' ■ • 

Once the calculations are complete, you have two choices: display a 
simulation of the sky or use the calculated. positions for further 
calculations. '".'-.''-. 

Casual observers will, almost. always choose . the display . TellStar can 
display nine views of the heavens,* one looking toward each of the eight 
major points of the . compass and one- looking toward;: the. zenith. The.- PC's 
cursor control keys move you instantly from. one to another . 

Stars are represented by points or crosses, planets by small white, 
disks (except for Saturn, which is a small white "disk with rings)-, the sun 
by: a . larger magenta disk, and the moon by a. white disk, that displays the 
. current phase . ' • ' 

The star display in TellStar is relatively sparse. Two hundred 
forty-seven stars- aren't really that many,, and they have been chosen to 
give ; good, outlines of the major constellations . All. of the zodiac appears 
on screen the. better .to orient you' for spotting the fainter, planets.. Away, 
from the zodiac, displayed stars thin out considerably. 

This is not altogether a- bad thing, considering the small area of 
scree available for plotting stars. The PC s. graphics screen is a fairly 
coarse medium for displaying hundreds of tiny . objects . Raising the total to 
about 350 stars would add significantly to TellStar's usefulness, but any 
more than that would crowd the screen. 

Somewhere West of Zubenelgeriubi 
. TellStar displays a number of commands" at the bottom of the screen. 
By far the most interesting is the I (identify) command. Pressing the I key 



brings, up a small crosshair cursor on the screen. The cursor control keys 
move the crosshair around the star field. When you- have the crosshair 
centered over an object and press the space bar, the program identifies the 
object by. name and gives its magnitude, rise and set times, and its 
position in equatorial coordinates {right ascension .and declination) 
and horizontal or altazimuth coordinates (heading -and. elevation. ) 

This feature is absolutely necessary for telling the planets from 
Messier objects. It is less useful for the stars 1 " for the curious reason 
that it gives the stars' ancient (usually Arabic) names rather than using 
the modern astronomical nomenclature that consists /of the constellation in 
which the star appears plus a numeric or Greek letter identifier. For 
example, I placed the crosshair on Alpha Librae and was told I had chosen 
Zubenelgenubi . Moving over to Beta Librae, I found", that .TellStar knew it 
only as. Zubeneschemali . None of my friends had aver heard of . Zubenelgenubi, 
though they guessed that it may have been where Obiwan Kenobi came from. 

All. humor aside, this is a serious deficiency. TellStar's identify 
function works the other way as well; if you type in "Zubenelgenubi". after 
the L (Locate) command, TellStar places a flashing, crosshair over Alpha 
Librae. If you type "Alpha Librae" instead,. TellStar insists that no such 
object is in its tables. " ' ... 

Glancing through the appendixes, I noted that the vast majority of 
the stars, in TellStar's tables were named things like Unuk, Wasat, 
Rutilicus, Alkaluropis,. and Zosma, ' without .even. a .paper cross-reference to 
their more • familiar names. While Zubenelgenubi is a whacky and romantic"' 
thing to call a star, it is not what "99.44 percent of amateur astronomers 
call Alpha Librae. So at least as far as stars are concerned, TellStar's. 
identify function is of. little practical use!-.. 

Looking for Mercury • ' ■ : 

On the other hand, TellStar really shines when looking for planets. 
Finding Mercury in the sky is an unholy hassle, -especially in a city where 
your horizon is dirty and cluttered. Mercury, -.while- a fairly bright planet, 
is always close to the sun and never in an especially- dark sky. Finding it 
. is rough unless you know exactly where to look. 

■ .1 knew that' Mercury is a morning star ' for. the. first ..half of .January . 
I also, knew that*, where I live, the sun rises about 7:15 aim', at this time 
of year. So I requested a display of the southeastern sky at; 7' a.m., and 
there was Mercury, just a bit east of Antares, in Scorpius. The display 
showed it '. fairly close to the . horizon but quite bright, and it . gave me a 
good idea where to look based on the position of familiar coste'llations . 

On a cold January morning I hopped into my* car in search of a. flat 
horizon. Looking southeast over a nearby cornfield, : I saw against pink 
dawnlight a bright' star to one side of Anta'resl It was no longer anything 
like night, and all but the brightest of the . real;-, stars were., dimming out. 
Had i gone earlier for darkness, Mercury would have been hidden by trees 
along the horizon. Since ' TellStar told me where to look, I could find it 
even in. a mottled and pinkish sky. 

The TellStar Utilities 

In addition to its display function, ; TellStar performs a number of 
nondisplay functions using the star and planet .tables'. It can give you the 
position, magnitude, and rise and. set times for anysolar system object 
without haying to calculate positions, for- all "247 -stars .. Another TellStar 
utility converts equatorial to altazimuth coordinates and back again. 
A more arcane utility provides precision adjustments from i epoch 1950 
coordinate tables to current coordinates. This allows you. to. use charts and 
star catalogs drawn up for epoch 1950 to find objects not included in 
TellStar's tables. The Earth's equatorial wobble renders star .charts 
inaccurate over a period of years, but tables are generally issued for 
"epochs" only every 50 years. You can either do the interpolation yourself 
on paper or let the TellStar do it — I 'm for/ the computer . every, time . 

TellStar can also convert, between ecliptic, and equatpriai 
coordinates. Ecliptic coordinates view the universe from .the sun's 
perspective rather than the Earth's. You're unlikely- to use them unless you 
are very deep into your astronomy. 

A Lighter Journey to the Stars 

For all that TellStar can do, it expects a fair amount -of 
sophistication from its users. It shows and- it tells; -it- does not explain. 
With* some delight, I can report that Journey to the' Stars'. can. do what 
TellStar can't": teach you a little bit about : ' the stars and the 



constellations. It has a table of 1, 400 st'ars> -and. it displays them on your 
computer's screen. It does not deal at all with the sun, moon, or planets, 
nor does it offer rise times, set times, or coordinates for the stars. 

.What Journey excels at is teaching. Journey can take a beginning 
observer and explain the .fundamental concepts governing the apaprent 
motions of the stars from the Earth. It teaches the names of the stars and 
the. constellations and how to find, them in the skies. . 

To install Journey to the Stars, - you must rim a- program that enables' 
or disables color (for using a monochrome monitor), and enables or disables 
sound. The sound is used only to accompany the pointer . for . the Find That 
Star drill. It is amusing the first few times you hear it, but- I was. very 
glad I could turn it off. 

Unlike virtually every other educational program I h'av£ reviewed. 
Journey includes a tutorial program, ' JSTUTOR,. that teaches . you how to use.- 
the Journey to the Stars program itself, explaining its commands and the 
various courses (called "journeys"), it offers. Once you run JSTUTOR, you 
don't need to flip through the manual very much. JSTUTOR is beautifully 
designed and can be appreciated by fairly young children! I would not 
hesitate at all to put in the hands of ' a bright 8-year-old: ! 

You run the main program by typing JSTARS.. It'. ls divided , into ten 
journeys, each of which is a mini-course in some, aspect of backyard 
astronomy. Journey 1 is JSTUTOR, which may be run from -within. Journey ' s 
main menu. Journeys 2 and 3 are the real meat of the program:: 
Constellations and Bright Stars. Journeys .4 and 5 present the stars for the 
. northern and' southern "hemispheres . Journeys. 6 through ; 9 -present the- stars 
as they. change through the four seasons, winter, spring, summer, and fall. 
Journey 10 explains how to locate stars and constellations through the use . 
of right ascension and declination coordinates. . 

No Lines • " ■ - v . •- 

I remember being very young - and taking - my . copy of The Golden Book of 
Astronomy out . in the backyard and trying to. find'.' Leo "the , Lion .. Unlike.- the 
crisp charts in the book, the skies showed no; helpful lines between the 
stars. I was able to find Leo after awhile, -but;- 1 'kept wishing that God 
would just turn on the lines for a few seconds * so-- 1 could, get my 
bearings; after that I would gladly muddle through on my, own." 

/Journey to the Stars has- 48 constellation's \ in its tables . These are 
only about half of the constellations actually, in the sky, but many 
constellations are so faint that they contain no recognizable patterns. All 
of the bright and easy constellations, are here'/ including the 12 , 
constellations of the zodiac.. *. ' . . . '■ 

You can display any of these 48 constellations on the screen. No : 
lines connect the stars, but if you cannot bring yourself to see the water 
snake in Hydra (I confess that one escapes me;' as ' well) , pressing; the Enter 
key projects a bare-bones outline of the major figure between the stars. 
This is easy enough for water snakes, but the representation* of . Libra 
suggests . nothing of. scales, and the . Big Bear seems more a collapsed, 
cubisti'c Pac-Man. . : ' 

Journey also includes a drill/game called Name That' Constellation." 
The program picks a constellation at random- and displays it without lines. 
You try to recognize the 'pattern on your own and type- the name into the 
screen. The program keeps .track of how. many you've gotten correct, 
and when you get one- wrong it jogs : your memory .by drawing- the telltale 
lines between the stars and telling you the correct, name.- . 

Curses, Zubenelgenubied Again! 

The Bright Stars journey shows you how-to find 42 of the brightest 
stars. If you choose, it will then drill you. by playing Name That Star: 
Journey draws a circle around a star oh a starfield (no' constellation lines 
to help here), and you must enter the name of the star. ' 

.Unfortunately, Name That Star has a familiar -problem: you have to 
type in the star's ancient name. The Arabs. said Alnilam; I say Epsilon 
Orionis; Journey expects Alnilam. Much to its credit, Journey always gives 
the modern designation alongside a star's ancient-name; but when push comes 
to shove and the drill starts, it accepts only the ancient name. 

You can also find that star when displaying; the seasonal star charts. 
For this drill, Journey cheerily commands, "Find' Cursa ! " You then steer a 
little pionter (called a UFO — arrgh!) over to Cursa with the arrow keys and 
press the Ins key to register your choice. If you have never heard of Cursa 
(join, the club— it is not one of . the 42 brightest -.stars from the previous 



drill), Journey moves the pionter to the proper position and corrects you: 
"Sorry, you picked Zaurac. Here is Cursa." ; . 

I scored badly in this drill, having been asked to .locate stars with 
names such as Albena, Kochab, and Shedir. Finally. I was told, "Locate 
Zubenelschemali ! " I figured, no problem — but when I moved the UFO 
confidently .to the furthest corner of the screen, .1 was scolded: "Sorry, 
you picked Zubenelgenubi . Here is Zubenelschemali." 

I 111 get if right one of these/ days . - 

Complaints * " * ' ■ ' 

Considering what passes for software, these days, both of these 
programs get very high marks. Both are remarkably . bug- free . At one point, 
TellStar scrolls up the entire graphics screen one line after. you enter a 
text response, which loses part of the star display off the top of the 
screen:" Journey looks completely clean. 

My worst. .complaint against. both programs focuses oh . their - emphasis on 
ancient names. I built my first telescope at. T3" and have a pretty good 
working knowledge of the skies, but it does not and will not. include 
memorizing hordes of quaint and bizarre names such as, Cursa,. Zaurac, and 
Zubenelgenubi. There is a systematic and universally used . designation 
system for the two or' three thousand brightest stairs. It uses the generic 
form of the constellation that contains the star and a Greek. letter, that 
roughly indicates its magnitude rank within the '.constellation. ' Thus, Alpha 
Orionis is the brightest star in Orion, and js 6." on. For fainter* stars, 
ordinary numbers are used, and the ranking is according to increasing right 
- ascension*. . Almost .everyone uses this system. 

To best serve amateur astronomers and other; -students- of the skies'; 
both programs should recognize both the ancient- .and modern naming systems. 
I know .that it can be done, and I hope that both programs will incorporate 
the necessary changes in future releases. 

TellStar 's sky displays are needlessly- small and plagued- by an . , 

irritating distortion toward the top of the. screen. . Anytime a. spherical 
area is displayed on a plane, there tends . to -.be: .some.' distortion,.- but using 
a mapmaker trick or two can minimize, this. 'TellStar's projections are 
Mercatorstyle (you know, like those world- maps in "which- Greenland . appears 
as. large as all of South America) I would, however, gladly suffer a., 
reasonable' .increase in processing time in exchange " for /a more, sophisticated 
. projection that would 'eliminate much of this'-- distortion. ' 

• Journey to the Stars has an over rigid - command structure .. Once you 
begin playing Find That Star, you have only two options : continue playing 
or. exit the display to the main menu. Furthermore, once you. move the view 
with .the. arrow keys from the. standard, seasonal "view, you can'-, no longer play- . 
Find That Star. This may be a bug or it. may : be a feature,, but whatever .the 
intention, it would be easy to. avoid and should" .be--' changed. ■". . . 

However, that's about where it- ends . " What f 's most import ant. to' 
emphasize is that these programs are fun. If you: .'are' already an amateur 
astronomer, Journey to the Stars will- be old.-.hat, but TellStar will' become 
absolutely .indispensible for planning planetary. observation and 
photography.- TellStar also provides a tremendous bonus for astronomers who 
own a. Dobsonian telescope: . It gives, for all objects, altazimuth 
positions (heading and elevation), which are the 'only .kind of coordinates a 
Dobsonian . mounting understands. Odyssey owners, rejoice! 

Dial-and-f ind astronomy is. within your, grasp ! • ..' ' ■ 

If you are curious about the stars but never, took time, to learn the 
lore of the skies, Journey to the Star is an -inexpensive arid enjoyable way 
to start. Much more than TellStar, Journey encourages you to "poke around" 
without making you feel as if you're in way over your head.. ... 

And- pretty soon, having mastered Journey to 'the Stars, you' 11 be out 
" there .under the sky pulling, on Leo's tail. - . ; . . ; . ' 

Faster, - in fact, than you can say "Zuberieigenubi ! " ' 
COPYRIGHT 1985 Ziff-Davis Publishing. Company 
■ SPECIAL FEATURES: illustration; -Other ... 

. TRADE NAMES: TellStar Level II (computer program) --Evaluation; Journey to 
the Stars — Evaluation * 
FILE SEGMENT: CD File 275 
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Article 
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Evaluates the NGT-6 telescope designed by. Jim's Mobile Inc. Features; Advantages; Technology 
used in the telescope; Price. r 
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THE NEXT GENERATION 



The NGT-6 equatorial split-ring mount mimics the 200-inch telescope at Palomar Observatory. 

Star Trek: The Next Generation brought us a new crew, new technology, and new missions. Now, thanks to Jim's Mobile, 
Inc. (JMI), of Lakewood, Colorado, the Next Generation Telescope line brings a new crew (intermediate observers) some 
new technology (an equatorial split-ring mount). The new (observing) missions are up to you. 

One-third the size of JMI's venerable NGT-18, the smaller NGT-^ (f/5) holds its own as a next-generation telescope. Its 
steering mechanism mimics that of the 200-inch Hale telescope ^t Palomar Observatory in California - only you can carry it 
around. Besides, it's undeniably cute. 

\ Hey, cute is good, especially when it's functional. And this Newtonian-style telescope is nearly, an ideal instrument. Its 
aperture is large enough to spot planetary details as well as many distant deep-sky objects. 

I borrowed an NGT-6 directly from JMI. The telescope arrived with all of the standard gear included in the $1,200 base price: 
a 25mm Plossl eyepiece; polar-alignment sight tube; Celestron Starpointer LED-style unity finder; apd dual-axis, 9-volt DC 
clock drive with hand controller. Optional equipment included a. biack fabric light shroud, motorized focuser, a pair of 1 .5- 
pound counterweights, NGC-microMAX digital setting circles, and the custom tripod mount 

The NGT-6 sits on a split-ring equatorial mount that pivots in declination within a 14.75" drive ring, which rides on a pair of 
wheels. A clock-driven motor powers one of those wheels, Which tracks the instrument in right ascension. If the design 
sounds familiar, it should; it operates just like the horseshoershaped mount drives for many professional telescopes in 
observatories around the world. 

Another feature that the NGT-6 shares with many of the large observatory telescopes is its Serrurier truss arrangement. It's 
an open-tube design, like many large-aperture Newtonians. But while. those larger instruments typically use aluminum pipes 
for the truss, JMI substitutes composite poles. Made from/an amalgamate of one-third fiberglass and two-thirds nylon, the 
poles span between the primary mirror's tub assembly and the- secondary mirror's nose assembly. 

Ti ps and tubs 

Without a tripod, the NGT-6 stands 35 inches tall and weighs 26 pounds. Its compact size makes it easy to carry around. I 
recommend JMI's optional custom tripod. The tip on each square aluminum leg has a built-in flashing red LED; each is also 
capped with a protective rubber foot. This solid metal tripod not only features a large, triangular plate that supports the 
telescope's base and holds extra eyepieces, but it also holds the drive's hand controller as well as the display unit for the 
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digital setting circles: 

The NGT-6 arrived at my door in perfect collimation, which Says something about the quality of the mirror's cell and the 
instruments overall construction. If you need to adjust collimation, turn three bolts at the bottom of the mirror tub. 

Speaking of the mirror tub, to get the instrument to balance properly, JMI adds a fairly massive, metal counterweight directly 
behind the mirror. While this sometimes causes the counterweight to radiate absorbed heat (which distorts image quality) 
into the optical path of the telescope, I saw no negative impact on images through the NGT-6. Indeed, these were some of 
the finest views I have ever seen through a 6-inch Newtonian. . v 

I tested the NGT-6 during the winter, purposely taking the telescope out from a warm house into subfreezing temperatures to 
see how well it acclimates to the cold. Cool-down time averaged 40 minutes, typical forthis size instrument. The winter also 
afforded me a good opportunity to test the NGT-6 while observing seasonal planetary and deep-sky treasures. 

Alignment ranges allow for polar alignment from latitudes between 25 degrees arid 45 degrees as well as the second range 
that spans 43 degrees to 58 degrees (either north or south latitude, since the drive is reversible). Use the hinged sight tube 
on the side of the mount to align to the celestial pole. The telescope's clock drive keeps the field centered on a target for 
about 30 minutes without recentering. 

On to the star test - that tell-all inspection where a star image is brought slightly outside of focus, then compared to the same 
image slightly inside of focus. Sure enough, these star images were perfect, confirming the high quality of the NGTs made- 
in-the-Ukraine mirrors. . / , . 

In order to gain access to the eyepiece when aimed at different points in the sky,, the entire optical tube assembly rotates 
within the split-ring mount. Unfortunately, the tub ring on the NGT76 model I tested was slightly bent, making rotation by hand 
uneven and difficult. 

The Sky and the Limit 

Moving to some favorite sky objects, I began with M42, the; Orion Nebula. Using a 22mm Tele Vue Panoptic eyepiece (34x),. 
the view was wonderful, with many subtle turns and twists qf M42 interwoven among the stars that littered the field. 

Switching to my 7mm Pentax XL eyepiece (109x), I concentrated on the stars in the Trapezium. The four brightest were 
easily resolved even at low power, but I was going for bigger game: the fainter fifth and sixth stars nestled within. Normally, 
these objects are reserved for 8nnch or larger reflectors or the fine optics of a refractor, but I could make out the fifth star 
using this NGT (the sixth remained elusive). 

. The view of M42 and the clarity offered by the dark, midwinter sky impelled me to push the little NGT to the limit. Swapping 
eyepieces for my 12mm Nagler (64x), and attaching a hydrogen-beta nebula filter, I swung the telescope toward the star 
Alnitak, the easternmost star in prion's belt. Shifting just one degree to the south, ! began searching for IC 434 behind the 
elusive Horsehead Nebula. 

While easy to capture on photographs, both objects are notoriously difficult to spot visually. Sure enough, I could definitely 
make out the sharp edge of IC 434 slicing through the eyepiece's field, although the subtle protrusion of the Horsehead 
evaded detection. Nonetheless, I consider seeing IC 434 through a 6-inch instrument quite a triumph. 

All the Details 

To test the accuracy of the factory-installed NGC-microMAX digital setting circles, I followed their guidance toward the 
compact globular cluster M79 in Lepus, to the south of Orion. There it was, just slightly off-center in the field of my 22mm 
Panoptic. Switching to a 12mm Nagler eyepiece, I could partially resolve its myriad stars, another impressive feat for a 6- 
inch, since the brightest stars in M79 are close to 14th magnitude,. 

After spending some time admiring several southern open clusters in Puppis, I set the NGC-microMAX to M31, the 
. Andromeda Galaxy, which was setting in the northwest at the time. By. following the aiming advice displayed on the circle's 
digital readout, the target was within the field of the 25mm Plossl eyepiece that came with the NGT. M31's two companion 
galaxies, M32 and M1 10, were also in this same field of view, offering a pleasant panorama of the nearest major galaxy 
system to our Milky Way. Increasing magnification with the 12mm Nagler, I could also make out the major dust rift that 
encircles M3Ts outer girth. 
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A 6-inch f/5 reflector is usually thought of as a great wide-field telescope, but not necessarily compatible with planet-viewing. 
However, with Jupiter and Saturn both nestled among the stars of Taurus at the time, how could I resist? I plugged in my 
7mm Pentax XL eyepiece once more and pointed the scope toward Jupiter. 

I was pleasantly surprised. Jupiter showed an amazing amount of detail in its clouds, with subtle festoons and other 
irregularities clearly visible. Saturn was no less impressive; Gassini's Division was easily discernable around the rings. The 
Saturnian equatorial region was also evident. The sharpness of both planets pointed to the high quality of those Ukrainian 
mirrors. 

The NGfs split-ring mount tracked the sky just fine throughout my tests, but I found it a little "bouncy" - most likely a result 
of the scant weight of the instrument. I often had to wait several seconds for the image to settle down when adjusting the 
focus, especially with higher magnifications. Tightening the axes helped a bit, but some unsteadiness remained. 

I also found that the RCF-mini 1 focuser was a little stiff for my liking when turned by hand, especially with the 7mm Pentax. 
Its design makes tension adjustment impossible, although applying a slight amount of a dry silicon lubricant helped. The 
optional Motofocus eliminated the problem, but focuser travel was also somewhat limited. While this shouldn't prove to be 
much of a drawback with most eyepieces, those with a greater focus range may not work correctly. I ameliorated the problem 
by repositioning the truss rods into the second set of brass fittings on the nose assembly. 

Overall I give the NGT-6 very high marks in terms of optical quality and mechanical ingenuity. The mount moves very 
smoothly and tracks the sky effortlessly, while the optics are among the finest I have ever seen in a 6-inch telescope. If you 
are looking for a compact instrument capable of showing deep-sky objects as well as the planets, and want something a little 
more sophisticated than a Dobsonian, put the NGT-6 at the top of your list. 

Product Details 



JIM'S- MOBILE, INC. 

81:0 Quail Street;., Unit Es \ 

Lakewood, .CO 80215; 

(303) .233-5353 • Fax (303) 233-5359 .. . 

Orders (800) 247-0304 

E-mail: .info@jimsmobile.com. . / 

Web site: http://www.jims 

mobile.com >■'!.-..• 
Type: Newtonian reflector " 

Mount: Equatorial split-ring ' V ':■ 

Mirrors: 6-inch, f/5 primary, .. .. 

1.3" diagonal secondary . .. 

Weight : Approximately 26 lb. 

Assembled .Size : 

Height :. 35" Width: 14.75" square .. 

Eyepiece height when aimed . 

at zenith: 31" (without tripod) 

Disassembled Size: Approximately 18" Height ..; . 

STANDARD FEATURES: • ' 

Rotating Optical Tube Assembly . 
■RCF-mini T. Focuser . .... 

25mm 1.25."" Plossl Eyepiece 
Starpointer Finder Scope . 
Polar' Finder Sight Tube 
Open, Serrurier truss 
tube assembly 

Split-Ring Equatorial mount \ ■ 
with 9-volt DC clock, drive ' ." : ' -. 



By Phil Harrington 
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Phil Harrington's Star Ware, a consumer's guide to astronomical equipment/ is available through bookstores as well as 
directly from his website at: htt p://www.p hilharrinq ton.net . 



Copyright of Astronomy is the property of Kalmbach Publishing Co. and its.cohtent may not be copied or e-mailed to 

multiple sites or posted to a listserv without the copyright holder s express yvritten permission. However, users may print, 

download, or e-mail articles for individual use. 

Source: Astronomy, Oct2001, Vol. 29 Issue 10, p68, 4p . 

Item: 5090526 




Left to right: The NGT-6's split-ring equatorial mount mimics themourii of its famous larger cousin, the Hale Telescope at Mount Paloman 
sturdy composite rods support the tub assembly and eyepiece; a flashing LED tripod tip keeps observers alert. 




Above: Convenient placement of the electronic controls facilitates alignment and observing. 
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Re: ATM Where to put the 3 teflon pads on rocker box base? 



. To: Geoff Dudley <GEOFFf g).bedrock.ls.swiri.edu.au > 

• Subject: Re: ATM Where to put the 3 teflon pads on rocker box base? . 

. . . From : WESTLAND JAMES CHRISTOPHER < westland@uxmaiLust.hk > . 

. Date: Sat, 16 Dec 1995 16:52:58 +0800 (HKT) 

• Cc: atm@shore.net ■ / 

. In-Reply-To: < MA ILQUEUE- 10 1 .95 1 2 14 1 22440.4 1 6(5).bedrock.ls.swin.edu:au > 

• Reply-To: WESTLAND JAMES CHRISTOPHER < westland@uxmail.ust.hk > 

• Sender: owner-atm@shore.net . • " ; \ . 



I'm interested in the response to this question... I am-, .building, an 18", • 
■Dob : f and I designed the Az track to have the same contact area (between. 3 ■.' 
pads) " as -that 'provided by the - 4 pads on the altitude bearings .- ' Putting '. . 
them outboard keeps -the box from rocking around the center -.pivot . If the . 
base is square,-, then the largest track that will fit inside the square of , 
the base has diameter around .1 oyer the square root of. 2, or J70'71 of the.'" 
diagonal size (which is close enough, to 2/3 = .67) ..." I think " this- is.yrtiere" 
these numbers arise (though. I have never seen' anyone mention them) ; - . 



******** ************* ********** ************************ ************** 

Chris Westland - 
.Hong Kong- U. of Science & Technology - 

•Tel:" ..-'*• ' ++852 2358 7643 -' . 

•Fax: ++852 2358 2421 

Internet:' westland@uxmail.ust.hk 

URL: ■ http : //www. bi . ust . hk/sbm/dbm/hkust . html 

************************************************************************ 



.On 14 Dec 1995, Geoff Dudley wrote: ■. ~ '-•;/■...'... 

> Is there .a special position I need to put the' 3 teflon support . pads?;/; 

> "'■ :■'' ;'• ':' ■ \ 

> 1*11 be using Ebony Star as ' the rubbing surface. Do .the. pads; have to -. 
..>'-.- be 2/3 's* the way- out or. -right on the edge or . ". 7071 the circumference -.'. 

> or.- What? I have Tom. Clark's book' "The Modern bobsoriian"" and .he' 

> doesn!t mention it. - ■' 

> : .' ' . S 

> I have a 12" f/6 full thickness mirror in the mirror '.box. 

> Best regards,- .-•' ■;. 

> Geoff Dudley .... ' 

> gwd@swin.edu.au ■■'.*"-.':; ' 

> _ ' • ' " ■•; - '."; ■ 

> - '. ••■ ' ' ; "/' 
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DIALOG (R) File 2:INSPEC ' 

(c) 2005 Institution of Electrical Engineers..-. All. rts. reserv. 

01382115 INSPEC Abstract Number: A7 907 09 53. 

Title: The 'Hill-Poncet 1 heated observatory: a * rocking-type \ 
equatorial 

Author (s)~: Ells, J.W.- .. . 

Author Affiliation: Crayford Manor House Astron. Society, The Manor 
House, Crayford, UK 

Journal: Journal of the British Astronomical Association vol.89; no.l 
p. 66-78 \ - - .;. '.- v ' - ' 

Publication Date: Dec. 1978 Country of Publication: UK 

CODEN: JBAAA6 ISSN: 0007-0297 [ "; : 

Language: English Document Type: Journal Paper ; ( JP): \ 
.Treatment: Practical (P) . ,* ■■. 

Abstract: This paper describes the modification of a heated altazimuth 
observatory, of the type originally designed, and built by Hill (1962) 
housing a 32 cm Newtonian reflector. An equatorial sub-mounting, 
developed from the design of the French amateur astronomer Poncet 
(1977) was built'" and the Hi'lT observatory* mounted, on it". ' The . result is a 
very stable observatory with true equatorial motion in which the. 
observer is able to work in warmth and considerable comfort. (4 Refs) 

Subfile: A ' ' 

Descriptors: astronomical instruments; astronomical: observatories; 
astronomical telescopes 

Identifiers: heated altazimuth observatory; true, equatorial mot ion; 
Hill- Poncet heated astronomical observatory; .Newtonian reflecting . 
telescope; rocking type equatorial submounting 

Class Codes: A9545 .(Observatories) ; A9555C (Ground-based telescopes) ; . 
A9555S (Auxiliary and recording instruments)' 
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008842340 - ** Image available** V:* 
WPI Acc No: 1991-346356/199147 
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Pivotless equatorial table e.g. for telescope - has conical assembly 
which allows table portion to coact with rolling bodies about common 
virtual axis 

Patent Assignee: JUPITER TELESCOPE (JUPI-N> 
Inventor: . DAUTUME .G 

Number of Countries: 001 Number of Patents: 001 : . : ■ 
Patent Family: 

Patent No. Kind Date . Applicat No .'Kind . Date / Week 

US 5062699 A 199ill05 US 89392449 - ; A 1 " 19890811 : 199147 B 

Priority Applications (No Type Date) : US 89392449 A 19890811 

Abstract (Basic): US 5062699 A 

.The equatorial table comprises, a planar, telescope table portion 
having a top side and- bottom- side .. A- table base -is situated below the; 
table portion, the table base having provided upon several rolling. . 
. bodies . 

A conical assembly allows the table portion to coact with the 
rolling bodies about a common virtual axis. The. common -virtual axis is 
aligned in parallel with the polar axis of the earth'. The conical 
assembly comprises several- tracks constrained by gravity to remain in 
contact with the rolling bodies.. The tracks :are rotation symmetrical 
"about the common virtual axis. ;. 

USE/ADVANTAGE - Optical and radio telescope, satellite tracking 
device. Allows axis of rotation to pass through centre , of gravity of 
movable section, thereby improving balance, and reducing energy required 
to power- table while keeping size of table at near minimum.' (7pp 
. Dwg.No.1/6) 

Title Terms: PIVOT; EQUATOR; TABLE;. TELESCOPE.;" CONICAL; ASSEMBLE; ALLOW; 

TABLE; PORTION; COACT; ROLL; BODY; COMMON; VIRTUAL; -AXIS- \ " <\ 
Derwent Class: P81; S01; S02; W02 

International Patent Class (Additional): G02B-023/16.; 
File Segment: EPI; EngPI /.-•/ • 

Manual Codes (EPI/S-X) : S01-J09; S02-B09; wa2-B06-' 
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008228228 ** Image available** 
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Equatorial mounting system and drive - comprises safety trunnion 
receiving. pairs of declination studs on telescope or camera 

Patent- Assignee: HARBOUR D A (HARB-I) 

Inventor: HARBOUR DA'- 

Number of ' Countries: 001 Number of Patents: - 001^ ,.-. / 
Patent Family: . " 

Patent No Kind Date Applicat No. '..Kind 'Date. Week 

US 4904071 A 1990022-7 US 8825.9.972 A~ 19.881018 . 199015 B 

Priority Applications (No -Type Date): US 882.59972; A 198810.18, ''■'-[ 

Abstract' (Basic): US 4904071 A ' "' : ' ■ . ~ * 

The equatorial mount comprises a safety trunnion which receives any 
of a number of pairs of declination studs on the telescope or camera. 
It has a safety access channel that has a. first .vertical, segment and a 
second angulated segment, forming a crook* between;. In the . event the 
trunnion assumes, an inverted position, the declination- studs will slide 
into the crook between the two segment's and: be."." retained in the - 
equatorial mount by the angulated segment : ; ;■ 

The pairs of studs permit the instrument to' be. rotated; about its 
longitudinal axis and reinserted should the eyepiece or viewing, lens .be 
positioned at. an inconvenient angle. A guided sector drive provides an 
inexpensive device for driving the equatorial . mount ; in right ascension 
to track a celestial body. 

USE /ADVANTAGE - For optical instruments that affords quick setup 
e.g. in telescopes., cameras. (7pp Dwg.Np.2/7) . . 

.Title Terms: EQUATOR; . MOUNT; . SYSTEM; DRIVE; COMPRISE; . SAFETY; TRUNNION; 
RECEIVE; PAIR; DECLINE; STUD; TELESCOPE; . CAMERA •. 
Derwent Class: P81 .... • 

International Patent Class (Additional) : G02B-023/16 
File Segment: EngPI. S 
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(c')' 2005 The HW Wilson Co. All rts . reserv... ..*.'* 

01300171 H.W. WILSON RECORD NUMBER: BRGA88050171 
Equatorial tables without a pivot. • 
D'Autume, Georges. 

Sky and Telescope v. 76 (Sept. 1988) p. 303-7 \ 
DOCUMENT TYPE: Feature Article 
SPECIAL FEATURES: il ISSN: 0037-6604 

LANGUAGE: English ; . 

COUNTRY. OF PUBLICATION: United States' 

RECORD TYPE: Abstract RECORD STATUS: Corrected ox revised record 

ABSTRACT: A description of a Dobsonian telescope that rides. on an equatorial table. The 
telescope performs well in both low and 

high latitudes. It has neither a solid polar axis ;nor a pivot,' but it . 
rotates around a virtual polar axis parallel ta Earth's. . ■ 

DESCRIPTORS: - S^' '■: ■ 

Telescopes — Mounting 
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DIALOG (R) File 141:Readers Guide 
(c)..2005 The HW Wilson Co. All rts. reserv. ' 

017718.27 H. W. ■ WILSON RECORD NUMBER: BRGA9Q021827' * 
Astronomy tests a Dobs on i an equatorial platform.. 
AUGMENTED TITLE: custom made by Tom Osypowski 
Kanipe, Jeff. 

Astronomy v. 18 {Apr. 1990) p. 52-5 
DOCUMENT TYPE: Product Evaluation 
SPECIAL FEATURES: il ISSN: 0091-63.58. \/.'.V'- 

LANGUAGE: English 
COUNTRY OF PUBLICATION: United States 
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ASTRONOMY Tests a 



Dobsonian 




This custom-made, motorized ground board 
gives your big Dob ah hour of smooth tracking, 
by Jeff Kanipe 




THE SATURN OCCULTATION of 28 Sagittarii was recorded, by Torn Osypowski with a 
16-inch Dobsonian on.his equatorial platform. : ' 




PIGGYBACK ASTR0PH0T0GRAPHY with the platform.yielded this unguided 2 : minute 
exposure of the Double-Cluster region on Ektachrome 400 film; *.;'■'■ 
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O ne of the greatest strengths of 
a Dobsonian telescope — its 
solid altazimuth mount — is 
also its greatest weakness. Since no 
axis jn an altazimuth system aligns 
with the celestial pole, the mount 
cannot be easily motor driven. You 
have to continuously nudge the tube 
to track the object in the field of 
view. . 

Almost as soon as the Dobsonian 
became popular in the mid-1970s, 
, attempts were made to design a 
mount that could track. A real ad- 
vance in this direction was made in 
1977 with the introduction of a mo- ; . 
torized ground board called a Pon- 
cet platform, named for its designer, 
French amateur astronomer Adrien ' 
Pbncet. 

Then in 1984, in an article written 
for . Telescope Making magazine (TM 
024), telescope makers and amateur 
astronomers; read about Tom Osy- 
powski's equatorial platform, itself a 
synthesis of two previous designs 
featured in Telescope Making. Like a 
Poricet, Osypowski 's platform pivots 
around a bolt located on the south- 
ern end that is inclined at an angle 
equal to the observer's latitude. His 
design, however, does not rely on an 
inclined plane but rather two curved 
surfaces, or "feet," that ride on two 
roller bearings on the lower plat- 
form. This, approach produces a 
lower center, of gravity and, there- 
'. fore, greater stability than the Poncet 
provides. 

Four years after the article ap- 
.peared in Telescope Making, Osyy 
powski was selling custom-made 
versions of his platform. We wanted 
to see how stable the platform is and 
assess how well it track's for both vis- 
ual and photographic, use. Last Au- 
gust we asked Osypowski to loan us 
a single-axis platform for a 13.1 -inch 
f/4.5 Dobsonian. He had it built and 
delivered to our office by the end of 
November. 
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A LOW CENTER OF GRAVITY . 

translates into a stable platform 
that adds only a few inches to the 
telescope's height. 




Construction 

Each platform must be custom- 
built to the buyer's telescope size 
and latitude. Our platform has a 
base 21 Vi" x 23" and weighs about 
25* pounds. The wooden components 
are (constructed, from birch plywood, 
which is sanded and stained with 
two coats of sealer. To assure that all 
joints stay together, glue and screw 
construction is used throughout. 

One limitation that immediately 
comes to mind is the latitude- 
specific construction: What if you. 
leave your observing location, for a 
different latitude? Is the platform still 
usable? The platform can be used in 
other latitudes by simply shimming 
the north or south side the appropri- 
• ate number of degrees. A platform 
: built for 43° latitude can be used for 
40° latitude by shimming. the south 
end 3°. At 46° latitude the north end 
would be shimmed 3°. 

The greater the latitude difference, 
of course, the more the platform 
must be .tilted, and this eventually 
imposes a limit. For example, our lat- 
itude is 43°. If we took our platform 
: to the Texas Star Party in Fort Davis, 
"Texas, (about latitude 31°), we'd 
have to raise the south side 12°, or 
about 5 inches — not the most 
stable situation for any size Dobso- 
nian. This is a factor to consider 
before making a purchase. The trav- 



eling observer might contact Osy- 
powski for an opinion on what the • 
platform's limit of stability is for a 
specific telescope. . ' - ■•. 

Another important limitation is 
that the single^axis.;. model is de- . 
signed primarily for visual use, pig- 
gyback astrophotography,.and lunar . 
and planetary, photography. This 
type of platform ..does . riot , have a 
declination adjustment. Observers 
interested in guided, long-exposure 
photographs through; ttie telescope . 
should consider Osypowski's dual- 
axis, model,, which is capable of fine ■ 
adjustments in decii nation. 

The platform Has two sections, an 
upper rocking plite and a bottom 
support plate. The rocking plate re- 
places the scope's ground board in 
that the telescope's rocker box is se- 
cured to the rocking plate.with a bolt . 
(like, that of the. ground board) and 
. the rocker swivels oyer three Teflon 
pads: Two curved 'feet" are attached 
to the underside of the top plate oh 
the riorth end and are inclined to the.. 
■ latitude angle. 

The curved feet, attached to the 
underside of the rocking plate, allow, 
the platform to arc through.an hour's 
. worth, of right ascension by sliding. 




THE EQUATORIAL PLATFORM replaces 
the scope's ground board. (Patio bricks 
provide a level surface for the platform.) 
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The Assembled 
Platform 



Rocking Plats 
Support Plata 
Teflon Pad 

Rocker Pivot 
Curved Feet 
Slider Assembly 

Hand Crank 
Motor Look 




Thelnner 
Components 





DRIFTING STAR IMAGES, recorded with 
the platform's polar axis purposely mis- 
aligned, show a tolerable periodic error 
in the drive rod of about 24 arcseconds. 



over two roller bearings located in 
the corners of the north side of the 
bottom support plate. The rocking 
plate pivots around the polar-axis 
bearing, which is positioned in the 
middle of the south side of the sup : . 
port plate. 

Operating the Platform 
All mechanical and electronic 
components are located on the sup-' 
port plate, under: the rocking plate. 
When the platform is^ operating a 
synchronous motor actuates a belt 
that turns a drive rod through a brass 
drive nut. A ball joint mounted on 
top of the drive nut and threaded 
into the rocking plate via a "slider 
assembly" helps the rocking plate, 
swivel smoothly as it is being driven. 



Set up; is simple. Fjrst/set the plat- 
form on ahard surface with the bub- 
ble level V fac ing north . If . necessary 
shim the corners until the platform is 
. level and stable.. Rough polar alignr 
. mentis achieved by -lining, up either 
the east or west side of the platform 
with Polaris. For somewhat more ac-; 
curate alignment mount , the tele- 
scope on the platform; square off the 
telescope's, rocker box with the. sides 
of the rocking plate, and sight on Po; 
laris (or the region" of celestial north) 
along, the sides of the box: For astn> 
photography,- the star-drift method 
must be used; .; 

Once, the telescope is -mounted 
and the platform is.aligned with. Po- 
laris, lift the^ motor lock on the. west 



side of the platform and swivel the 
motor plate forward to disengage the 
drive belt from the pulleys. The rock- 
ing plate can then be positioned for 
an,, hour's tracking by turning the 
hand crank clockwise until the drive 
hut is all the way over to the right. 
(This tilts the rocking plate, toward 
the east.) The motor is then relocked 
and the drive belt checked to make 
sure that it is seated on the pulleys. . 
There is ; no on-off switch. The 
. platform simply begins tracking once 
plugged into a 1 10-volt source. The 
motor, sandwiched between the 
upper and lower plates, makes a 
subtle grinding sound. You can tell 
the- platform is working normally by 
checking to see if the hand crank- is 
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turning freely. As the hour progresses 
the drive nut makes its way along 
the drive rod from right to left. At the 
end of its tracking, run it trips a 
switch that automatically shuts off 
the motor. You then disengage the 
motor lock, shift the motor plate for- 
ward, rewind the drive nut, shift the 
motor plate back, and begin tracking 
for another hour. 

Performance 
We evaluated the platform's per- 
formance in terms of visual use, pho- 
tographic use, and stability. The 
visual tests .were made using three 
eyepieces: a 32mm Erfle (45x and a 
1.4° true field), a TeleVue 21mm 
Ploss! <68x and a 0.7° true field), and 
a 10mm Ultrascopic™ (144x and a 
0.4° true field). Depending on the fo- 
cal length of the eyepiece and how 
"rough" you polar align, tracking 
can be quite good. For visual pur- 
poses, we sighted Polaris along the 
edge of the platform as the manual 
suggests and averaged the results 
over, a period of four nights. 

A bright star remained centered in 
the 32mm Erfle eyepiece for about 
three and a half minutes before drift 
became noticeable. In the 10mm, 
drift was detected in about thirty sec- 
onds, but it took nearly four minutes 
before the star edged against the 
. field stop. These results yield an av- 
erage drift of about 2.5 to 3 arcmin- 
utes per minute. 

For visual use, the platform works 
well. But for astrophotography suc- 
cess depends oh accurate polar 
alignment. With rough polar align- 
. ment, tracking was good enough for 
recording the Moon at prime focus 
with 400-speed film. It was also suit- 
able for a piggyback setup using fast 
film and a 50mm lens. Longer-focus 
lenses, however, required more pre- 
cise polar alignment. 

I polar aligned via the star-drift 
method and made several 3- and 4- 
m i nute unguided exposures of the 
Double Cluster, the Pleiades, and 
the Orion Nebula, using Ektachrome 
400 film. Although some of -the ex- 
' posures were trailed slightly, a sin^ 
gle-axis drive corrector and careful 
guiding through the telescope using 
a high-power eyepiece would no 
doubt produce even better results. 

The tracking exhibited no discerni- 
ble jerkiness and an acceptably 
small periodic drive error. The user's 
. guide suggests that the backlash ad- 
justment set screws, Ideated at each 
end of the drive nut, should be tight- 
ened just enough to minimize back- 
lash of the drive nut without slowing 
down the rod. I never had to make 
these adjustments. 
Our only complaints with the plat- 



Tom Osypowski's Equatorial Platform 

A motorized equatorial platform for Dobsonian telescopes, custom-made for the 
observer's telescope size and latitude. The platform, which provides up to an hour 
of tracking time, consists of two sections: the top rocking plate, which supports 
the telescope and has two curved "feet" inclined at the observer's latitude angle 
on the north end; and the support plate, containing thedrive system, north roller 
bearings, and south pivot bearing. Two types of platforms are available. Single- 
axis platforms are suitable for visual use, lunar and planetary photography, and 
piggyback astrophotography. Dual-axis platforms, when used with a dual-axis 
drive corrector, allow for declination adjustments and are recommended for 
prime-focus desp-sky photography. 

Manufacturer Tom Osypowski, 11065 Peaceful Valley Road, Nevada City, Califor- 
nia 95959; (91 6) 265-31 83 (evenings). 



List Price: For 12* 

. to 14" Dobspnians, 
$875 single axis, 
$1,125 dual axis. 
For 16' to i8'Dob- 
sbnians, $1,175 sin- 
gle axis, $1,750 dual 
axis. Larger sizes 
available. Mechani- 
cal parts and drive 
assemblies can also 
be supplied. Price 
list available./ 



Pros: Smooth track- 
ing; stable, portable . ; 

design; stout drive system; quick and easy set up. 



Cons: No on-off switch; carrying handle too close to motor swivel-plate lock; lim- 
ited latitude range; high price. 

Summary: A sturdy, customized motorized equatorial platform for owners of large 
Dobsonian telescopes. A heavy-duty threaded drive system provides an hour of 
smooth tracking for visual use or for those who want to photograph the planets, 
Moon, Sun, or engage In piggyback astrophotography. The platform's low center 
of gravity adds about three inches of height to the telescope, allowing for quick 
setup and portability: . 



form are minor ones that. could eas-., 
iiy be fixed by the manufacturer;. 
First, the platform's handle is difficult . 
to grasp because of its location near 
the motor plate and lock; The motor 
plate protrudes in such a way that, 
your fingers can't wrap, securely 
around the handle without pinching.: ; 
We also had trouble with the crank* 
not turning freely . on the side of. the 
platform. After resetting the mecha- 
nism one time; the threaded handle 
screwed down so tightly .against the 
side of the platform . that the motor 
locked up. This was fixed by simply 
placing a washer between the crank 
and the housjng. Finally, after plug- 
ging and unplugging. the platform in 
the. dark a fe\v dozen times, I think 
an on-6ff switch would be a conven- ; 
ience. 

Observers who. have : longed .for a 



painless method of driving their 
Dobsonians equatorial ly will wel- 
come Osypowski's platforms. How- 
ever, be prepared to pay serious 

' bucks for his design. (See above.) 
Platforms are available for telescopes 

: as. large as 26". Osypowski will also 
provide telescope makers with the 

. mechanical parts and drive assem- 
blies needed to build their own plat- 
forms at a reduced price. 
. The equatorial platform we tested 
provided an hour's worth of smooth 
tracking without sacrificing Dobso- 
nian portability or stability. The plat- 
forms are well made, easy to use, 
and, with a little shimming, can be 
used at other latitudes. Although the 

; cost may seem high, the opportuni- 
ties and advantages afforded by a 
motorized equatorial platform are 

' worth the price. D 
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Telescope Making 

Edited by Roger W. Sinnbtt 



"Think Dob" but Build 




WOODWORKING techniques 
were my only option for the 8- 
inch reflector 1 was planning. 
Naturally, my. first thoughts were to 
build a Dobspnian mount with its well- 
known stability and smooth motions. 
However, because such a mount allows 
movement only in altitude or azimuth, it 
is rather awkward for sweeping the sky 
directly overhead. I decided to explore 
some alternatives. ' 

My challenge was to devise a mount 
combining the following features: 

• The mount should be an equatorial 
type, for access to zenith and ease of ., 
tracking the stars. 

• No machining should be required, 
with plywood as the primary construc- 
tion material. 

• The bearing surfaces should be of 
Ultra High Molecular Weight (UHMW) 
plastic, a low-friction material available at 
woodworking stores or through mail- 
order houses. (Teflon is even better but 
harder to find.) 

• All gravity loads must be trans- 
ferred as directly as possible to the 
ground, with no significant forces acting 
to bend the structural members. 

An easy-to-bui Id, low-cost mount ap- 
pealed to me for other reasons,, too. I. 
could make an identical pair and leave 
one at a remote observing site without 
worrying about it. I'd need to transport 
only the tube assembly. Furthermore, to 
make a Dobsonian follow the stars re- 
quires computerized altazimuth motors 
or an. equatorial table, but the approach 
, described . here can track with a simple 
sector-type drive. 

THE MOUNT 

All parts of my mount were cut from 
M-inch plywood and 2 : by-6 lumber. The 
tube is made of Jit-inch plywood, except 
for a K-inch doubler where it attaches to 
the mount. 

The polar axis is straightforward, utiliz- 
irig an 8-inch wood disk, that is tilted to 
face the north celestial pole. The rim is 
wrapped with a strip of ordinary Formica 
that glides smoothly on two UHMW pads 
attached to the base of the mount. At the 
southern extension of the polar axis is a 
J4-inch bolt on which a washer-shaped 
UHMW pad is placed to act as a thrust 




bearing. The bolt is inserted into a slot in 
the base. v ' * 

The heart of my design is the improved 
method of supporting trie telescope's 
weight at the declination axis. The equa- 
torial head has three- bearing pads and a 
H-inch bolt at the center. The. telescope is 
attached to this ; bolt . with a washer- 
shaped UHMW pad, a steel washer, arid 
a hut;all inside the main tube.. 

The three . outlying : declination pads 
support the tube only when it is on top of 
the mount, as when Pm viewing objects 
low in the eastern or western sky. During 
more normal viewing, when the telescope 
is hanging off to one side to scan the 
meridian, the tube is supported by the 
lower two bearing pads and . the washer- 
shaped pad on the central bolt. In. fact; 
under these conditions the upper pad is 
not in contact with the .tube; the clear- 
ance is about 0.02 inch when the central 



nut is properly tightened down. 

From . an engineering standpoint the 
bearing pads act in compression alone, 
but the bolt is/in tension and shear. This 
means loads are transferred directly to 
the equatorial head through the pads, 
which are about 5 inches away from the 
bolt. Two of the pads are always well 
placed for this purpose, no matter what 
part of the sky is being observed. The 
vertical loads from the equatorial head 
are transferred to the ground by the stout 
base structure. 
The weakest aspect of a conventional 
. German equatorial is that the loads are 
transferred through too many compo- 
nents. The tube is supported by a cradle 
. that is coupled to the declination shaft 
v This shaft is carried successively by two 
.bearings, the declination housing, then 
the polar shaft, its two bearings; and fi- 
nally the polar-axis housing before the 
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Left: This close-up of the mounting's north end shows four of the plastic bearing pads: two supporting the polar disk and two more 
under, the telescope tube. These pads run against a strip, of Formica on the polar disk and a sheet of the same material on the side of 
the tube. While the author designed his mount to work with a flat-sided tube, he points but that a round tube with a properly de- 
signed plywood cradle would also work. Right: Another view of the equatorial head, which is constructed of doubled K-inch plywood 
for extreme stiffness. Note the counterweights located on both sides of the central spine. Also note the washer- shaped bearing pad at 
the south end of the polar axis. The author supplied all photographs for tius article. 

load passes through a pier or tripod to 
the ground. A metal mount of this type, 
even if well made, forms a giant tuning 
fork that can only be damped by massive 
construction. 

My mount was built for latitude 30° be- 
cause: the telescope is a gift for a friend 
in Houston, Texas. Any other location 
would heed a base cut for its latitude, the 
rest of the mount. staying the same. 

I don*t pretend that my approach leads , 
to the equivalent of a heavy, well-mar 
chined metal mount. However, the fric- 
tion levels on both axes are reasonable 
and the tube stays where it is put, even in 
a good wind! A sharp rap on the tube 
: damps, out in about a second. The eye- 
piece is always in afconvenient" position 
on. top or to the side. 

I consider my mount to be a cross be- 
tween the Dobsonian and German equa- 
torial styles because it . shares . the best 
characteristics of both. Setting circles for 
aiming the telescope at any particular co- 
ordinates in the sky can be attached to 
the polar disk and underneath the tube,/ 
so their pointers would be visible from 
the north side. 

The material from which I cut my 
bearings is sold by the name of UHMW 
Slick Strips, available from Trendlines, 
375. Beacham St., Chelsea, MA 02150 
(phone 800-767-9999). Each strip meas- 
ures V* by 4 by 48 inches and costs $7; 

FOCUS MECHANISM 




With the tube removed, all three declination bearing pads and the central tension bolt 
are visible. One nut holds the tube to the axis assembly. The author has been very sat- 
isfied with bearings of this type and sees no reason they could not be scaled up for a 
. much larger instrument Notice how the primary-mirror cell, at extreme right, appears 
to have no adjustment screws for collimation. They are entirely concealed within the 
wood, as shown in the lower diagram on page 94. 



Eyepieces are inserted into a fixed 
tube attached to a plate that moves paral- 
lel to the main axis of the telescope (see 
the diagram and photograph at the top of 
the next page). This plate rides on a S A- 



inchTdiameter steel rod at one side and a 
l/:-inch-wide strip of aluminum omthe 
other. The aluminum strip, 0.09 inch . 
thick,, slides between two nylon screws. 
To focus, I : rotate a wheel that contains a 
captured; nut . and rides on a brass K-20 f 
threaded rod. This .mechanism provides . 
very smooth motion throughout its 2-inch 
range and is capable of supporting a fair- 
ly heavy eyepiece or camera. 

In a focuser.of this type/ me. telescope's 
diagonal mirror must also be mounted on 
the moving plate. Nly. diagonal is carried \ 
on a single stalk. For collimation, it is ad- 



justed by loosening a nylon setscrew arid/ 
either rotating the stalk or sliding it in* 
orout 

THE MIRROR CELL 

:The cell for my primary mirror is made . 
of three thicknesses of Ji-inch plywood,, 
two of which have an 8-inch-diameter 
hole to position the mirror radially. The 
rear piece has three &-inch cork pads to 
support the mirror's back and a 4-inch 
hole to allow air circulation and help the 
mirror reach the same temperature as 
the night air. Three cork-faced clips re- 
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Like his equatorial mount, Jamieson's focuser has smooth motions normally associated with precision mac h ining. Note that the eye- 
piece holder moves kinematically without superfluous restraints. If it -were carried instead on two widely spaced parallel rails, it 
might bind if the wood frame were to distort with changes in humidity. 
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The holes for the wood 
screws have been ■■ 
widened to Me inch for , 
the initial % inch of ..- 
their depth in order to 
contain a fairly stiff 
spring measuring; 1 
inch long when uncoin- ■ 
pressed. These screws 
spring-load the mirror 
cell against the heads 
of the adjacent Allen . . 
screws. After the op- : 
tics have been colHmat- 
ed, the author snugs, 
down the wood screws ■■' 
to make the adjust- 
ment firm. 



strain the front of the mirror along the 
edge. There are no adjustments in this 
cell assembly . ; 

Collimatiori is determined by the way 
the cell attaches; Inside the main tube are 
three small wooden blocks in which ^20 
socket-head cap screws have been ; in-, 
stalled. The mirror celLrests against these 
screws, which are adjusted by inserting ah 
Allen wrench; through small holes aligned 
with the screw heads but smaller in diam- 
eter. Meanwhile, the cell is spring-loaded, 
against the SCTew heads by \three other 
'. screws, as illustrated above; 

A big advantage of this cell is the ease 
with which it can be removed for storage 
separate from the. telescope; When rein- 
stalled, alignment; is still", very close. The 
type of ceir is . aisp very economical to 




make. I have tried it only on mirrors with 
a 1 :6 thickness ratio; thinner ones will 
require additional support to prevent 
flexure: * 

I hope, that this all-wood mount dis- 
. proves the growing belief among many 
amateurs that the Dobsonian is the on- 
\ ly alternative to an expensive, well-ma- 
chined equatorial mount. I am currently 
.building a 10-inch version, and this sum- 
mer 1 hope to put together the tube as- 
sembly for a 12-inch reflector to use on 
the same mount. Additional refinements 
are surely possible, and I would enjoy 
hearing from others who try out this de- 
: sign for themselves. . 

SCOTT JAM1ESON 
513 Everett Dr. 
Waukesha, WI 53188 
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The Juno 12.5 Equatorial Telescope 



ANY TELESCOPE is a bundle of 
tradeoffs: between aperture and 
I portability, price and quality, per- 
formance and convenience. Choosing a 
telescope wisely . means making the best 
tradeoffs for your living situation and 
interest in astronomy. 

In recent years buyers have consid- 
ered portability to be more and more 
important, as spreading light pollution 
sends observers to their cars and as 
aging baby boomers develop bad backs. 
At the same time aperture fever re- 
mains at an all-time high. Meanwhile 
concern for high-resolution, high-con- 
trast optical performance is also on the 
rise, a backlash against the mediocre op- 
tics that proliferated in the 1980s. Light 
pollution plays a role here too. It's 
prompting observers to spend more 
time on the planets, which suffer , the 
worst from less-than-excellent lenses 
and mirrors. 

So you say you want large aperture 
with sharp resolution and good portabil- 
ity on a sturdy mount at a moderate 
. price? ; . ' 

.You Ve probably thinking of a big. 



The Juno 12.5 is a great 
portable scope, providing 
big-aperture performance in 
a manageable package. 
It is based on innovative 
design, solid workmanship, 
and — no small consideration 
— apparently good quality 
control over the optics. 



shortr focus Dobsonian with a first-rate 
mirror that's supported in a well-der 
signed cell! But now you face hew 
tradeoffs. 

Only at high powers do you see the 
benefits of diffraction-limited or. better 
optics. A Dobsoniah mount, however, is \. 
an altazimuth that doesn't track the 
stars; at high powervyou have to push it 
along every few seconds. Moreover,, a 
short-focus reflector such as an f/4.5 suf- 
fers from coma as soon as you look 
away from the optical axis. You have to 



keep the main mirror in excellent col- 
limation and keep your target in the 
"sweet spot" at the middle of the view 
if you want, diffraction-limited perform- 
ance. This means a Dobsonian must 
be pushed almost constantly. So the 
mount's motions had better be extreme- 
ly smooth and controllable. 

It sure would be nice to have a Dob's 
big aperture and portability on a clock- 
driven equatorial mount. Amateur tele- 
scope makers have invented various 
designs to achieve this. Perhaps the most 
elegant is the d'Autume table, described 
by Georges d'Autume in Sky & Telescope 
for September 1988,. page 303. A pat- 
ented version of it sits beneath the Juno 
line of Dobsonians sold by Andy John- 
son of the Jupiter Telescope Company. 

GETTING ASSEMBLED 

The Junos come in apertures of 12.5, 
15, 18, and 22 inches. All are f/4.5. I 
tested the 12.5-inch, the most portable 
and least expensive and the only one 
with a solid wooden tube. 

Initial assembly went smoothly, and 
. the instructions were clear enough. The 
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The bottom section of the d'Autume table includes a drive controller and a motor on one of the three pairs of roller wheels. Two of 
the weight-bearing wheels are steel; the drive roller is a heavy, slightly pliable plastic 



job ought to take one or two people no 
more than an hour. You end up with 
five pieces that go together and come 
apart in a snap for transport and setup. 

Two flat pieces form the 'd'Autume-, 
table. It was hard to believe that this 22- 
pound sandwich, standing only 8 inches 
off the ground, was the equatorial 
mounting for a 12- or 15-inch telescope. 
Compared to old ideas, of equatorial 
mounts, it is a marvel of simplicity, inge- 
nious design, and precise fit, despite its 
home-workshop look and feel. 



The heaviest piece is the main tube 
containing the 2-inch-thick Pyrex . mir- 
ror. The tube's: normal weight of 38 
pounds was boosted to 44 by an extra 
sliding counterweight, plus an additional, 
lead weight on the /opposite side to 
counter the counterweight, ; because the 
buyer said he planned to use a 20-min 
Nagler eyepiece. Heavy eyepieces like 
this require several times their mass in" 
counterweights at the bottom end of a 
. Dobsonian. The weights; provided were 
still not quite enough. A lighter and bet- 




Five wooden pieces make up the Juno 12J5. The largest and heaviest is the main tube 
section, which fitted in the back seat of the author's Geo Prizm. The rocker box also 
went in the back seat, nested over one end of the tube with a blanket for padding. . 



ter solution would be removable weights 
just inside the back of the tube, if you 
plan to use heavy eyepieces, say so 
wlien ordering. ; 

* Another counterweighting problem 
will be a. finderscope, if you add one! 
Johnson doesn't supply finders; Junos 
come only with a lightweight Telrad re- 
flex sight, which works great for targets 
you can see with the naked eye! To lo- 
cate almost anything else you do need a 
finder, unless you're willing to make 
long, laborious star-hops from a naked- 
eye landmark using a highly detailed 
atlassuch as Uranometria 2000.0. Alter- 
natively, as a $550 option, you can order 
the Sky Commander digital setting cir- 
cles with a database of 4,500 objects. 

The Juno's woodworking was very 
good home-workshop grade. The poly- 
urethane finish, on clear birch plywood, 
was rough to the touch; it could have 
used more coats and sanding. 

TRYING IT OUT 

My own 12.5-inch reflector is an f/6 
on a traditional German equatorial 
mount. It was . described in the Decem- 
ber 1992 issue, page 696, and provided 
an enlightening basis for comparison 
with the Juno. 

The "most obvious difference was 
portability. The disassembled Juno fits 
(with some stacking and padding) in the 
back seat and trunk of a small sedan; I 
felt an exciting rush of freedom at the 
thought of escaping with it to anywhere. 

• It took only a couple of. minutes to set 
lip next to the f/6 in my observatory. 
The job hardly raised a sweat and will 
be no hassle if you have normal adult 
strength and a good back. 

. . At first look the views in both tele- 
scopes were very much alike — but the 
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Tbp fe/fc The top section of the d'Autume table has three heavy aluminum blocks whose surfaces, machined as a unit, form sec- 
tors of one large cone whose invisible centerline is the polar axis. They rest on the rollers. Tbp right: The rocker box fits onto 
the d'Autume table by a shaft closely machined to eliminate side motion. Bottom left: Lifting the 44-pound main tube section 
into place. Bottom right: four chest latches snap the tube sections together to finish setup. 




Juno handled almost as easily as a 6- 
inch. The eyepiece was low enough for 
a tall child to see into at most positions, 
and I actually had to sit or stoop. 

Running the d'Autume table proved 
as simple as could be — turn on the 
switch and forget it. The scope works 
like a regular Dobsonian, except that 
objects don't budge from the center 
of view. After about; 70 minutes the 
drive cuts off; you . reach down, loosen 
a knob, shove the table a few. inches 
on its rollers to reset it; and retighten 
the knob. 

With time, however, more subtle is-, 
sues came out. To get independent opin- 
ions I invited others to perform side- 
by-side tests. These included Sky & 
Telescope's Stephen J. O'Meara as well 
as members, of the Amateur Telescope 
Makers of;Boston: past president E. Tal- 
madge Mentall, Bob Beckley, and pro- 



fessional optician Phil Rounseville. 

Johnson gets mirrors lor the Junos 
from several makers; customers with a . 
preference can choose wHo/they want:; 
He says he star-tests all the mirrors out- 
doors^ and he guarantees them to %- 
wave peak-to- valley , surface accuracy 
(/j-wave on the wayefront) with good 
smoothness. He; will also build a Juno 
around a customer's f/4.5 rpirror. .. 

My own f/6 mirror, an excellent one 
by John Hudek of Galaxy Optics, is 
very smooth but does show some ; spher- 
ical aberration - when a .cool riight fol- 
lows a warm day. We used Clav6 Plpssl 
eyepieces providing identical; high pow r \ 
ers on the two scopes. The Juno nicely 
passed the in-and-out (either side of 
focus) star test for spherical aberration, 
astigmatism, and zones, but' several peo- 
ple remarked that the mirror seemed 
less smooth than the f/6; the "piles of 



light" of stars at very high power were 
slightly less clean and compact, display- 
ing more ragged edges. The f/6 also did 
a little better on the Seyfert galaxy 
NGC 3227,. M51, and the craterlets on 

; the floor of Plato, though this required a 
lot of comparing. Surprisingly, the ob- 

■. ject that showed the least difference be- 
tween the two scopes was Jupiter, a crit- 
ical test of. smooth, high-contrast optics. 

In any case, the small differences be- 
tween the mirrors were usually over- 
whelmed by atmospheric seeing and 
tube currents: As commercial mirrors 
go the Juno's was basically fine. 

Surprisingly, sky darkness was just as 
good in the f/4.5 Juno as in the f/6, even 

. with the. latter's specially blackened and 
lengthened tube. This was true for de- 
tecting both the faintest stars in a dark 
field and the earttilit limb of the gibbous 
Moon: Apparently the Juno's internal 
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tube rings work well as light baffles. 
' Collimating the main mirror was easy 
using the optional (and highly recom- 
mended) Cheshire eyepiece. Only minor 
touchups were then required on a star. 
You do have to recollimate slightly 
every time you take the front section off 
the tube. 

The telescope's Dobsonian motions 
(Teflon on pebbled Ebony Star lami- 
nate) were somewhat stiff and jerky, 
even after lubrication with furniture 
wax as recommended in the instruc- 
tions; But there, was no backlash, and 
vibrations in the wooden structure 
damped out almost instantly. 

The Dobsonian rocker box had a 
slightly grating design flaw. Because the 
d'Autume table spends most of its time 
tilted, a large, plastic side bumper on 
the telescope tube rubs against the 
rough, polyurethaned inside of the box. 
This made a scratching noise when the 
telescope . was moved in altitude and 
added io the stiffness. Laminate belongs 
on this bearing surface. 

The d'Autume table does have impor- 
tant shortcomings compared to a regu- 
lar equatorial. The telescope's motions 
do not define east-west and north-south 
in your field of view, an immense bene- 
fit for finding your way around. Each 
table has to be machined for the cus- 
tomer's latitude; a big adjustment screw 
allows for use 5° north or south of the 
latitude intended. And polar alignment 
is a conundrum. The bottom board 
comes with a compass and a bubble 
level; after you learn your local magnet- 
ic deviation from true north and careful- 
ly calibrate the compass, these tools 
should quickly get you to within a few 
degrees of the pole. That's fine for visu- 
al work and probably enough for the 
Sky Commander. Better polar align- 
ment requires the time-consuming star- 
drift method; these scopes are not a 
good choice for astrophotography. 

SUMMARY 

The Juno 12.5 is a great portable 
scope, providing big-aperture performr 
ance in a manageable package. It is 
based on innovative design, solid work- 
manship, and — no small consideration 
■ apparently good quality control over 
the optics. If you want a big, easy-to- 
handle, quality scope for car transport 
and visual use, especially by. older 
kids, it's a winner. But do add a finder. 
If you're thinking of a permanent in- 
stallation, astrophotography, or CCD 
work, your tradeoffs are best made 
elsewhere. 

ALAN MacROBERT 
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SINNOTT'S SLANT 



By Roger Sinnott 



"Sun, Stand Thou Still . 




II 



Then spake Joshua . . .. , 

"Sun, stand thou still 
upon Gibeon; and thou, 
Moon, in the valley of 
Ajalon" And the sun 
stood still, and the 
moon stayed . . . 
in the midst of heaven. 

Joshua 10:12-13 



MAGINE a flat surface cleverly motorized to make the 
Sun, Moon, and stars stand still, exactly as if Joshua had 
reissued his biblical command. Plunk down a telescope 
and see the field of view freeze. Bring over a camera on a tri- 
pod and take a tiirie exposure of the sky. Make the surface big 
enough, perhaps parking-lot size, and you can entertain a 
whole star party without the need for individual clock drives. 

For all its utility, the equatorial table is a very recent con- 
cept in the history of telescope making. It dates from a short 
piece by Adrien Poncet in the January 1977 Sky & Telescope. This eccentric 
French poet, then 76 years old, had failed 
to get his article published in Europe and 
was so thrilled when it appeared in Sky & 
telescope that he shipped us two cases of 
Vin Fou from a neighbor's vineyard! Inter- 
est in the Poncet platform spread as tele- 
scope makers grasped the radical notion of 
an equatorial mount with no polar shaft. 

A decade later Andy Saulietis and Al 
Kelly of NASA were using CAD software 
to design a new type of motor-driven table, 
one in which four segments of a single fat 
cone ride on a pair of long and skinny con- 
ical rollers. I saw their impressive unit 
under a 32-inch reflector at the 1989 Texas 

Star Party (S&7? December 1991, page • .. . . : ' 

661). Quite independently and a little earli- 
er, Poncet's countryman Georges d'Autume invented a class of tables wherein 

sections of a cone are supported on cylin- 
drical rollers. This is the approach taken by 
the Jupiter Telescope Co. in their Juno line. 

Whue examining the 12.5-inch Juno, I 
was struck at how handy the 22-pound 
table itself would be for a trip to any lati- 
tude within 5° of that for which it was built. 
This table could have helped me at the 
May 10th annular eclipse, or in a frantic 
dash to dark skies to photograph a new- 
found, comet. It can fit in the smallest car 
trunk or a large suitcase. The upper surface 
measures 19 by 24 inches, ample room for 
carrying a whole array of meteor cameras 
pointing around the sky. 

Is the end in sight? Have all possible va- 
rieties of equatorial table been discovered? 
I -.thought so until Donald W. Davies of Tor- 
rance, California, opened a whole new cat- 
egory in ATM Journal #3 published last 
year. In Davies's concept the upper table 
has four casters that roil on the plane sides (no curves) of four pyramidal blocks, 
which can be cut with a radial-arm or compound miter saw. He built this mount 
for a 17.5^inch reflector just to convince the skeptics, one of whom was Davies 
himselt It works. ! - 




Poncet's first equatorial table. 



Each month Roger Sinnott takes a close-up look at the ever-expanding world of 
astronomical products arid how well they meet observers' needs. 
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The Endemann effect: A new concept in high-power optics 
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ISSN: 0037-6604 JOURNAL CODE: GSTR 
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ABSTRACT: Endemann discusses how "he developed a .concept for high-power optics with exceptional 
qualities for planetary viewing. A tiny spherical ' '.■ . 
secondary produces an extreme form of Cassegrain' reflector. 
TEXT : •' .' ' • ' '/ " • • " "• • 

Headnote: 

A tiny spherical secondary produces 

an extreme form of Cassegrain re 

flector - one with exceptional 

qualities for planetary viewing.- ■ ,-' = . 

(Photograph Omitted) ' : 

Captioned as: Above: The author's 8-inch* reflector sometimes works as 
an f/4 Newtonian, with its focus where the camera : is mounted in this 
view. But if he replaces the Newtonian diagonal : with a small-diameter 
convex secondary, the instrument ■ is transformed' into" wfiat' he. calls a 
Planetary As trographic Telescope (PAT) , whose f!70. focus "may be, 
viewed by the eyepiece behind the main mirror ceil. He supplied all 
illustrations for this article. Left: To photograph the planets, most 
amateurs need a projection lens (eyepiece or -microscope objective) to 
enlarge the image. Not Endemann. He recorded Saturn in . this 3-second 
exposure at the f/70 focus of his PAT '. ' The ring system extends, more than 3 
millimeters on the original Kodak Elite' II 400 transparency. 

IN 1993 I HAD MY 8-INCH F/4 MIRROR checked .out by Dan Joyce,- the' 
wellknown Illinois telescope maker. I was getting good numbers' on my. 
homemade Foucault tester. I had made two f/8. mirrors beforey a. 6- and an 
8 -inch, . but this one was to. be special . At least 17.0 hours went ' into the 
figuring. My idea" was to let Dan check it out 'and -then * perhaps ; do any final 
retouching in the shop he had at the time. -.-/"'■ 

I remember the day as though it were yesterday. . I was at Astrofest 
'93, held near Kankakee, Illinois, and spent the better part of the day 
visiting the stands set up for people to sell .their wares; admiring the 
many homemade instruments, and occasionally looking*. to spot Dan-. We finally 
got together in the evening and he gave me the good' news .* .To- my utter- 
delight, the mirror checked out at 1/10 wave ! Dari'\ said that if I could 
finish an f/4 mirror to such a tolerance I didn't- need his shop. - 

I was so happy that after I left, the convention I drove. about 20 miles 
in the wrong : direction before I realized the error..- Finally making it home . 
about' 11' p.m., I awakened my wife of 32 years to . report ;theVtriumphaht 
news: She exclaimed, "That's wonderful!" and went immediately back to 
sleep. But that was just the start .of a five-year journey. The result, 
described in this article, is what I .call a :Planetary Astrographic 
Telescope> or PAT for short. - 

The Design Evolves '/ 

From the start I had a combination NewtoniahTCassegrain 
telescope in mind. So the primary mirror already .had a central hole 
when I assembled the telescope initially as a! Newtonian. I wanted to . 
be able to swap out the diagonal mirror for a Cassegrain secondary whenever 
I needed a" truly high-power system. But after two years of. struggling to ; " 
make the convex hyperboloidal mirror called for. in a Cassegrain, my 
patience had grown - very thin. 

. Then one night I came across an interesting passage in, Jean Texereau's 
How. to Make a Telescope. While discussing a* particular 

high-:focal-ratio Cassegrain, . he remarked (at the < bottom of page 154 ) that 
the amount of material' to be removed from the. secondary mirror was very * 



slight. In other words, the required hyperboloid" hardly differed at all 
from a sphere - the easiest of all surfaces- to figure. 

The seeds of an idea had been- sown. But I was still -thinking in terms 
of a hyperboloid when a little liick intervened. As an experiment I sent an 
old 1-inch convex lens out to be aluminized. "When it came back I inserted 
it in the telescope's Newtonian drawtube so the ^convex ■ side would 
reflect the light back to the Newtonian diagonal .and then through the hole 
in the primary mirror. By racking the Newtonian fdcuser in and out, I found 
a position that produced a whopping f/60. at the Cassegrain end of the 
telescope! - . 

That night I turned -the scope on Saturn. Instead of ah eyepiece, I 
used a Nikon camera body at the Cassegrain. focus as a convenient 
right-angle viewer. To. my delight,. I saw Saturn. with more, definition, than I 
had ever before mustered with, this instrument.. This was all the more 
surprising, given the presence of the large, diagonal, whose 2. 6-inch minor 
axis obstructed 32.5 percent of the 8inch aperture; Fine planetary • 
performance is not normally associated with a .large central obstruction. 

I went back to figuring and testing several possible secondary mirrors 
for my telescope. But after two more weeks i; was. again on -the verge . 
of throwing in the towel - nothing, seemed to be- going right. Suddenly I 
remembered that wonderful view of Saturn/ It.occurred to me that the 
aluminized lens probably had a spherical figure, - and I recalled Texereau's 
comments as well. Did I really have to shopt for a hyperboloidal secondary 
when, I had. gotten. such a fine image with. a spherical convex mirror? 

.1 went to my workroom and searched for the sacred' piece, but I 
couldn f t find it anywhere. I did locate another convex element of 1-inch 
diameter, one of the small secondaries I had been working on. (I had set it 
aside earlier, discouraged by optical tests, but. there was a chance those 
tests had been wrong.) Instead of putting it in the Newtonian drawtube, as 
before, I. took the time to machine a proper holder, for this ultrasmall 
secondary from PVC pipe. Then I removed .the large diagonal, arid.- installed 
this device in its place. Carried on a plexiglass stem, the secondary's 
longitudinal position was easy to adjust by." as " much as 2 inches to-, 
bring "the light to a sharp focus behind the - primary mirror .. 

My first target of the night. was the famous Double-Double star, 
. Epsilon (epsilon) Lyrae . . This- .time the. focal . ratio was f /70, : arid to think 
of it in better perspective, imagine an !8-incii telescope with, a tube, 
almost 50 feet long! I aimed it at the target ", arid : inserted \a 40-millimeter 
eyepiece giving 355x. After focusing on the. southern, more equal, pair of 
this multiple system, Ez with a separation, of 2.3 arcseconds, I found the 
image to be textbook perfect - you could drive a truck between. the 
components. Just as spectacular was., the northern pair, :E± r: which has a 
.1 . 1-magnitude difference in the components - brightnesses. 

(Photograph Omitted)' .. 

Captioned as: For videotaping the planets,. Eridemann mounts" the 
camera squarely behind the eyepiece on a special L bracket. Note the brass 
handle at upper right, for carrying . the. tube .- * 

(Photograph Omitted) 

Captioned as: The 8-inch reflector's 47-foot.^ focal length almost 
rivals that of the great 40-inch Yerkes ref ractor . ( 63 . 5 feet) . Its mammoth 
tailpiece is seen behind the author in this view,- .taken inside the ■ 
observatory's dome at Williams Bay, Wisconsin. '- 

, That was the beginning of the most memorable .night I have . ever, spent 
with this instrument. I placed my homemade binocular viewer on it and the . 
doubles seemed to jump out at me. For the topper, of the evening; I zeroed in 
on the planet Jupiter. . . ' - 

.Then- I tried something interesting. To bring down; the. enormous power 
-of the system, I installed a- surplus camera lens; a Tessar of 5-inch focus, 
as a focal reducer in the 2 -inch drawtube of my turretlike rack-and-pinion 
focuser. Since the reducer's lens barrel was 1.2.4 ; inches iri diameter, I 
mounted it on a short sleeve of 2-irich (outside diameter) PVC tubing. 
The latter was slid into the drawtube along .with. a. "strip of. 0.020-inch 
brass shim stock in order to allow retrieving - the' device . . The ends of this 
strip extended, about 3/8 inch beyond' either end. of the adapter and were . 
bent . up slightly- to allow the reducer's position; to : be adjusted with 
a pair of long-nose pliers. 

.1 discovered something else about this' system that I thought was 
unique. I. removed the focal reducer and inserted it : in the. fear of my 
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baffle tube. What this did was change the Cassegrain end of the instrument 
into a : kind of zoom system. In other words, with the focal reducer 
stationary, only the. eyepiece had the ability to travel. With the drawtube 
all the way in I had 175x. With the drawtube extended,, the magnification 
grew to 400x with just a'minor tweak of the secondary. mirror's "longitudinal 
position. ';*..* v"/ 

Further innovations came in my pursuit -to- expand- the instrument ' s 
capabilities. For instance, the Cassegrain : baffle/was mounted through 
the hole in the primary so its direction could* be .adjusted- " 
■mechanically with three spring-loaded screws, independent of but in the 
same manner -as the- primary mirror. 

Up to this point I wasn't quite sure why my -new optical system was 
working so. well. After all, I was using a parabo'loidal primary and a. 
spherical secondary in a Cassegrain telescope, and that, defied all 
the books I had read over the last 37odd years. Then, too*, r recalled the 
discouraging title of a chapter in Albert G... Ingall's's Amateur * 
Telescope Making series: "How to Make a Cassegralnian (Arid Why Not 

to) ." " • ■ • • • • r. ■ ■ .' • '• 

But it was Texereau who helped me understand/why the. spherical 
secondary worked so well. Applying his formula 'for, the deviation of my 
secondary from a sphere, I got 0.0000022 inch and dutifully entered, this 
number on the. large-scaie drawing on my drafting.' table . There was "something 
familiar about that number, and then it hit me like, a ton of bricks. One 
wavelength of visible light is very nearly .0 . 000022 inch, and my value had 
one more zero. My spherical secondary -was accurate to 0 wave! 

.Calculations by Art Vaughn (Jet' Propulsion Laboratory) and Richard A.... 
Buchroeder (Optical Design Services)' have confirmed -this .result,' validating 
the system's performance. I have also looked : at\ similar designs with 
primary mirrors from f/4.5 to f /7 . In each case there" is a. range of high 
focal ratios where the. paraboloidal primary can/be teamed. with" a spherical 
secondary; I call this range the "spherical zone.; V. .... 
-..(Table Omitted) - , . 

Captioned as: Specifications of the PAT' 

(Photograph- Omitted) 

Captioned as: Right: The long baffle -.tube at left is inserted through 
the perforation of the primary mirror to block stray starlight from 
reaching the Cassegrain focus .. This ■ baffle- has a I/2-inch diaphragm at the. . . 
top, ensuring that no light gets to the eyepiece except that reflected by 
the secondary mirror. • 

Below: The large flange on the baf fie \s lower ' end serves' for attaching 
it to the plate that also carries the primary mirror cell . Three small 
holes are. for the spring-loaded screws that 'allow' the .baf f le - to . be 
■ collimated independently of the primary mirror; : the larger., holes merely . 
help, with tube' ventilation. " , 

For me, the "design's biggest attraction'is-that. it allows 
high-resolution planetary photography without the need for a projection 
lens- of any kind -just .two simple. -reflections 

The Mount . : ' ■■ . ''. - - ' 

To carry the telescope I started with a ; Meade S.tarf inder 
equatorial mount but made a few modifications of my own. I • 
removed the Teflon bearings from the polar axis and replaced them 
with three different . bearings . First I bored 'out 'the base . at. the 
.motor end of the shaft housing, where- one ,of ; .' the Teflon bearings was 
originally installed, and inserted a- needle bearing of ■ 1-inch inside, 
diameter. Second, I placed a ball bearing at the. -upper end of the 
same housing where the other Teflon bearing "had been . 

Both of these jobs, required my lathe and would be dangerous for anyone 
except an experienced machinist to attempt. .But the third modification is 
something any owner of a Meade Starf inder mount could- perform. -This 
bearing is of the lazy Susan variety, obtained from- a. hardware store.. 
It goes between the declination and polar housings; ' as ; illustrated above . 
It removes almost all the friction at this ' juncture, whereas any normal 
lubricant could thicken, especially on cold nights.' No lathe was needed in 
this operation; the spacer was all I had to make. But I also' advise adding 
a plastic dust shield around the gap' between .the housings .created by the 
.new bearing. ' • . 

The elevating pier of my telescope was purchased at Astrofest 
'93 and needed some modification. For example, . the- braces that supported 



the central column had to be lowered and placed on wheel supports to 
provide greater rigidity. The key aspects of this device are shown, in the 
upper cutaway drawing on page 126. With it, the instrument " can be raised 
and lowered with ease, placing the eyepiece at any -convenient height. The 
large tube that support's the lazy Susan shelf is the male, end of a 10-inch 
PVC drainage pipe. • 

The harness system i designed for' the telescope tube, was crafted 
from the same piece of PVC that supports the lazy ' Susan. .J had to split the 
tube and line the inside with self-adhesive -felt, strips. I then added an 
extra supporting plate of the same PVC, about the- same size as the saddle 
that the Meade mount came with. This plate was simply . attached to the 
harness with Krazy Glue and held in place for a few minutes. The entire 
assembly is bolted to the saddle with" two large. Y8-inch wing nuts and 
washers . • 

Later I designed a brass handle for the harness, visible in the 
photographs on pages 121 and 122. .Without a handle the 35-pound tube was 
very awkward to lift . .Before, bending a 4 -inch', brass -rod to. the final shape, . 
I measured it to the proper length- and threaded both ends on my lathe. Next 
I machined two collars from lW4-inch brass, tapping them out to accept the 
l/4inch threaded rod. The rod was then bent . and the collars added. 

Next I prepared the harness to receive this handle. I used a.l 
1/4-inch Forstner bit to bore two flat spots ^precisely where the ends of 
the handle would go, then marked and. drilled the holes in the PVC. A Dremel 
tool with a.l/8-inch router bit was used to carve , out the small recesses on 
the inside of the harness where the nuts and washers would be. countersunk. 
The entire assembly was then masked off and spray^painted with white epoxy. 

The main tube, is made of aluminum, 10. inches -in" diameter with a 
0. 050-inch wall. I bought it., from a company that builds tanker trucks. They 
use this tubing to haul their hose sections;. I paid : .$15 • in 1994 - a fact 
that might interest anyone looking for a 10-inch-diameter telescope 
tube! . ' • • 

As purchased the tube was 8 feet long, and I_ used only 33 inches of it 
in this project. The hole for the Newtonian drawtube arid the .mounting 
holes for the primary mirror assembly were then. cut, and • i- installed a ring 
of birch plywood, for. reinforcement at .the tube 1 s • front . 'this ring is 1/4 
inches wide- radially, .and I glued 3/4 -inch-thick laminate birch to' its 
outer edge.- The plate at the Cassegrain end; is made from the same material. 

'"Among- my other finds'. at Astrofest '93. .was a -brass- porthole that once 
adorned a yacht. This I machined, to ..serve -.on the : rear- end' of the 
telescope as a supporting collar for the focuser.. and, other 
attachments. It also holds the three 10-32 .screws \ used to- collimate' the 
primary mirror. !• - 

(Photograph Omitted) " : . ■■' 

Captioned as: To help the heavy telescope turn more .freely the " 
author replaced the Teflon bearings in his Meade Star finder . 
equatorial mount. Pictured here is the simplest and most 
effective of these upgrades, a lazy Susan bearing (with corners 
clipped off) that he placed on the polar shaft with a .spacer ring to keep 
the. bearing centered. . , 

(Photograph Omitted) .. '.- - ; - - ' - ' 

Captioned as: The convex .secondary mirror .is carried: in an aluminum 
collar fitted with Allen screws for collimation;. One 'advantage of the 
spherical figure is that this secondary has- ho- optical axis - (unlike a 
hyperboloid) . The screws are used to tilt or translate the secondary until 
its center, of, curvature coincides with the primary mirror 's optical axis. 

-: "The inside of the telescope, tube is lined with. -Y8-inch. cork. I . . 
also machined a set of 10 baffle rings from 1/4-inch foam core on my lathe. 
For this operation I clamped a Stanley blade to ;: the lathe, 1 s cross slide, 
enabling the rings to be cut in a very precise manner.- After installing 
these baffles in the. tube, I sprayrpainted the . interior with flat black. 

The drive control was installed in a special /.cabinet* that hangs on .the 
side of the pier. Best seen in the lower picture on -page 122, this cabinet 
can swing from side to side, something -that I..- accomplished with a surplus 
lens cell made from anodized aluminum. I Had! -to machine the top of the 
pier's central column in order to fit the cell ! s : inner ring, which was then 
secured with three Allen setscrews . * The outer celi' Had a nice flat fiange 
that 'I' bolted to the upper 3/4inch-thick solid oak! plate with six .8-32 
brass -screws, nuts, and washers. ' 



(Illustration Omitted) 

Captioned as: Illustrating the telescope *s Cassegrain • 
configuration, this diagram omits the Newtonian drawtube and\diagdnal'. Note 
that, the central, obstruction in a Cassegrain is- determined- by the secondary 
holder, the- perforation in the primary, or the- end of the" baffle tube in 
the converging rays, whichever has the largest effect. The letters in this' 
diagram match those used in Chapter 6 of Jean Texereau-'s How ; to Make a 
Telescope. t . 

This assembly is connected to the drive-control, cabinet with two brass 
hinges so the cabinet can be lifted over the locking knob for the 
central column when the scope is in its lowest- position. The '.hinges 
are primarily used when I want to connect or disconnect various electronic 
plugs-.. In addition, the assembly protects the electronics from .excessive 
moisture and keeps the cables out of the way. The brass door was made from 
small -.brass channels and angles from .the local hardware -store . 

For use as a high-power finderscope, I purchased a 60-mm Tasco 
refractor at a secondhand store for $15. I- junked its original 
rack-and-pinion apparatus and added a 1 174-inch brass drawtube that' slides 
within a felt-lined brass collar that. I made .on my lathe. -'The diagonal 
mirror on this finder came from American Science Center in Milwaukee, 
Wisconsin, where I was told it came off a Worlds War • I. tank- sight. It did 
not look like much, covered in olive' .drab paint, .but by removing the old 
paint and polishing the brass I really . spruced , if. up It already had a nice 
reticle, and I installed a red lightemitting i diode . to light up the grid 
lines. ..The diode- is powered from my drive control,; which 'has,' a dimmer 
control on it. . 

in concluding, I must state that my goal, in astrophotography has been 
to attain the finest possible images, especially for planetary work. I 
believe my optical design is quite, conducive '..to this -end";- Some of the 
credit must go to Will Rogers' s famous line, "Doh J ".t- believe' everything you ' 
read." To this I would add, "Investigate on . your * own, and never be afraid 
to challenge a previous conclusion." I would like: to th^rik my entire 
family, without whose support this project might never have been completed. 

(Illustration Omitted) '.'/* ," ; 

, Captioned as: The author purchased his Homemade elevator pier at 
Astrofest 1 93 and then made a number' , of improvements'. For adjusting 
the telescope's height he installed hefty helical gears from a 
drill-press table. He also added two .compression gas tubes, .the same kind 
used to lift the hatchback of a car. They relieve 60 percent of the thrust 
needed when he is raising and lowering the. telescope,. Using the 
crank, he can set the top of ' the column anywhere, from" 30 . 6' to 45.4 inches ' 
above the ground.. 

(Illustration Omitted) 

Captioned as: The secondary holder consists of a PVC housing on a 
plexiglass stem, which is joined to a mahogany •' tooting with 5-minute epoxy 
that was then contoured with sandpaper on '.a dowel. For -coarse ' ■ 
collimation, the footing can pivot around the vertical 8- 3'2. screw that 
holds' the .par.ts together. The aluminum rod extends the length of the 
telescope, emerging at the focusing knob behind the tailpiece.. 

Reference: . . 
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The Endemann Effect: 

A New Concept in High-Power Optics 



A tiny sph^cat secondary produces 
an extreme form of Cassegrainre- 4jM 
flector— one with exceptional | 
qualities for planetary \ viewingi ^ / M 
By Thorites R. Endemann v----;;/^ 

I ff ?993;I HAP MY 8-1NCIH P/4 .M^Rq^|l 
checke! out by Dan Joyce, the Well- $| 
.known IJlmbis telescope maker. I waf j 
.J^ting^ppd :i|uTi&r^m my.hpmc^| 
made Fbucault tester; I hatfirriade two f/8 > 
mirrors before, a 6- and an 8-inc|,.but o| 
trm^one'^svto iSfe^ 
Hours went into the figuring. My tdlea '-^ 
was to let Can cheek it outand ^en per- ^ 
haps do any finaJ retouching in the^hop^j 
he had at the time. 1 - ' " 

'. I remember the day as jhqugh it <were ^ 
yfesierday^ 

Kankakee,' Jllinois, and spent the better; ^ 1 
part of the day yisjting the standsjset VPJm. 
for people to sell uHeir wares, ao^irihg the -f 
many homemade instruments, and occa- | j 
sionally looking tosspot ^n,^||nail^';^| 
got together in the evenirfg and he?gaye f 
me the good news. To my utter delight, /A 
the mirror checked out atJ/w vjaj^!^'©an.>^| 
said that if 1 could finish an7/4 mirror to J J 
such a tolerance I didn't need his shop. 

I was so happy that after I left the con- 
vention I drove about 20 miles in the 



"A L- : ; 




|S l^anetary , As^ra'phiclj6le«^)e (PA^rwh^^afMs inay be viewed by the eyepiece 
febehir^ the all fliijstratibns.for this article. 

, left; Jo phot6g§i>h r the planets, most amateurs ne|d a projection lens (eyepiece or micro- 
'f Tstop^ objectofe^ in this 3-second 

" ^e^sure aVtfoS/k toV#^ -Wre than 3 millimeters on 

the original lfaffit,Hitie# r 
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Telescope Making 

Edited by Roger W. Sinnott 

Meet Christine 



IN THE SUMMER of 1991 I decid- 
ed to build my own planetary tele- 
scope. When my wife, Mary, learned 
that it would be a 12^-inch f/7 reflector, 
and that I planned to keep it in the liv- 
ing room, she suggested that I should 
"make it look as if it belongs there/* 
The challenge was then to build an in- 
strument that would go well in our 1902 
Victorian house with its oak floors, glass 
doorknobs, and brass fixtures. 

Perhaps, influenced by maritime tradi- 
tion, we soon found ourselves saying 
"her" instead of "it" when talking about 
the. telescope. We named her Christine. 
And while many telescopes look like 
space probes or laboratory equipment, 
Christine is different 

CONSTRUCTION TECHNIQUES 

The hardwood design came together 
while I was grinding the primary rnirror. 
By the time I switched from No. 80 to 
No. 120 grit I had already fed the first 
planks through the table saw. I ran the 
. saw and router in the early evenings, or 
by day on the weekends, saving the late 
nights for quieter work* on the, primary 
mirror. 

The tube was the first structural part 
made. I wanted V* inch of clearance 
around the mirror to avoid vignetting, 
and I felt that the light baffles should be 
at least V* inch deep. That meant a tube 
with a 15-inch inside diameter. Strips of 
oak r flooring were nipped' on the table 
saw to just over Y* inch width and 
beveled by just under 3° on each side. 
Sixty-five of these strips, glued edge to 
edge, would form a polygonal tube of 
15%-inch outside diameter; 

To prepare the form I cut seven 15- 
inch disks and made a concentric groove 
13/: inches in diameter most of the way 
through each one with a router. These 
disks were then center-bored to fit tight- 
ly on a. length of thin-walled steel pipe 
(3ririch electrical conduit). With the 
disks spaced out along the pipe and the 
latter supported on sawhorses, I glued 
the oak strips in place to form the tube. 
1 also installed walnut and mahogany 
accent strips and a maple "sighting rail" 
during this phase. 

The strips were glued full length to 
each other and to the disks. Fast-setting 

74. .Sky. & Telescope September 1995 




Philip Alotis's 12tt-inch VI reflector, dubbed Christine, has graceful styling that ac- 
cents any setting, ranging from his living room to San Francisco's Golden Gate 
Bridge. Inlaid strips of walnut form a "ray trace 0 design on the sides of the fork. 
The telescope is seen here in. its equatorial mode; when Alotis lifts up on the cross- 
piece, at lower, left the telescope turns into an altazimuth. He supplied all pho- 
tographs for this article. 



adhesive held them in place while the. . 
slower-drying epqxy resin between , the. : 
strips cured. Using this, technique/! 
could work quickly, without having to 
clamp each strip, mechanically and with- 
out leaving screw holes in them; 



Once the glue had cured, the exterior 
was rounded with a small block plane 
and hand-sanded in steps to No. 400 
abrasive. Bands of Honduran mahogany 
were cut, steamed, and bent around the 
ends of the tube. Then the center sec- 
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tion of each disk was punched out and 
the conduit removed. Hie outer ^inch 
of the disks remained in the tube as 
light baffles. 

By now the finish was really beauti- 
ful. Many hardwoods acquire a polished 
. but natural appearance when sanded 
with No. 400 or finer grit. I did not want 
the tube to look as if it were encased in 
plastic, but I knew it would have to be 
sealed. The . whole affair was impreg- 
nated using epoxy resin of the WEST 
System ("wood epoxy saturation techT 
nique") developed for building wooden 
boats. The resin is a low-viscosity, low- 
surface-tension liquid with a remarkable 
ability to penetrate wood. 

Resin applied inside the tube was 
drawn through the wood by capillary ac- 
tion. It appeared as glistening, liquid 
beads after a journey of almost 3 inches, 
through solid oak! Wood treated this 
way becomes stronger and harder and 
no longer absorbs water. I wrapped the 
tube's inside with fiberglass cloth and 
more epoxy. 

Next a thin, slow-setting resin (but no 
cloth) was applied to the outside of the 
. tube, forming a very hard and complete- 
ly waterproof surface. A clear, marine- 
grade ultraviolet blocker was applied 
over the epoxy. 

There , are no melal fasteners any- 
where in this telescope or in the mount- 
ing except for those that secure metal 
hardware. The wooden joints are dow- 
eled, splined or mortise'd, and then 
glued. If the ends were closed, Christine 
could probably go to sea! 

DUAL-PURPOSE MOUNT 

An altazimuth mount is compact and 
convenient because the eyepiece stays 

. parallel to the ground. But ah equatori- 
al design would be easier to motorize 

* for high-power views of the planets. I 
realized that I could have it both ways, 
with sTconvertible mount ! ^ 

Essentially, an equatorial is like an 
altazimuth tilted over to suit the observ- 
er's latitude., But it takes an unusually 
strong altazimuth to survive, let alone 
function, off the vertical. So I decided 
on a fork mount that would use oppos- 
ing, preloaded, tapered roller bearings. 
An automobile front-wheel hub and 
brake assembly were easily converted 
for the task. Having been forced unex- 
pectedly to drive a car on two wheels 
some years ago, I was confident that the 
telescope was . a small fraction of the 

. load, this hub could carry. ; 

My hub assembly is mounted in a 
platform of oak and walnut VA inches 
thick. The heavy , planks were doweled 



The fork is removed 
by taking apart the 
automobile , wheel as- 
sembly that defines 
the telescope's 
polar/azimuth axis. ; 
Note the small walnut 
block hinged to the 
platform's rear edge ■.* 
and lined with a 
Teflon strip. A brass 
thumbscrew and 
spring press this strip 
against the edge of .. 
the turntable, adjust- 
ing drag on the po- 
lar axis* 



together and wrapped in fiberglass cloth . 
and. epoxy. I then mortised the. disk- 
brake rotor into this platform. It is. bolt- 
ed through with stainless-steel, socket- 
head cap screws and bedded in epoxy 
resin thickened^ withmiUed glass, fibers. ■ 

the rotor carries the hub casting. A ¥* 
inch-thick steel disk was mounted on the 
other end of the spindle and mortised 
into the bottom of me fork, where it is. 
bolted and glued in. place the same way. 

In altazimuth mode .the platform 
stands on four casters made of stainless 
steel and urethane. Brakes on these cast- 
ers lock the pivots as well as the wheels 
when I arri observing; To operate in 
equatorial mode I tip the platform over, 
so the instrument rests on extensions of 
the side panels, these pieces, cut from 
oak planks 12 inches wide arid 1% inches 
thick, extend well beyond the telescope's 
center of gravity; their ends are joined by 
a walnut plank for extra stability. . 




Tne fork is made of solid oak planks 
VAt inches thick. Two such planks, glued 
and doweled together, form the bottom 
and each side. The two planking layers 
overlap at the corners, where they are 
cross-doweled and . gusseted. The fork's 
inside surface has a fiberglass-cloth 
overlay. In my shop I placed the fork on 
one side and set a dial micrometer be- 
tween the ends. Stacking 80 pounds on 
the other side closed the fork ends by 
only 0.02 inch —it's solid! 

The declination bearings have caps 
niade of oak, walnut, and brass. Bucking 
the trend of huge disks so common on 
big Dobsonians, Christine's side bearings 
are only &A inches in diameter. My idea 
was to minimize inherent drag and con- 
trol the precise amount of friction with a 
brake. On each side two small Teflon 
buttons % inch across and thick carry 
the load; they sit in Vs-inch-deep "button 
holes" at the top of the fork. 



Here the telescope is seen in its altazimuth mode, where the crosspiece becomes a 
convenient handle for pushing the instrument along the ground on its casters. 
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To mount the diagonal mirror the author cut a strip of stainless steel to a bow-tie 
shape; 3 inches wide at the ends and narrowing to 2 inches in the center. The wide 
ends provide stability while the narrow waist reduces mass. Holes were punched 
for further reduction of top-end weight and thermal mass in the light path. Rolled 
to a radius of 6 inches, the -curved supporting vane is both rigid and light It is 
mounted from the inside, so no screws penetrate the main tube. 



■ This mount has worked so well .that 
only now, after four years, have I. started 
to work on the drive. Guest observers 
are often surprised at the ease and 
smoothness of the telescope's motions. 
Either axis can be adjusted from almost 
no friction to as much drag as anyone 
would want. When the instrument is 
used in the equatorial mode, following 
Saturn at just over 500 x is a thumb- 
and-forefinger; task^ 



THE OPTICS 

Paul Zurakowsky of the Chabot Ob- 
servatory Telescope Makers Workshop 
has more than 25= years of experience 
with the Foucault test and its many vari- 
ations. With his valuable advices some 
guidance from Jean Texereau's How To 
Make a Te/escope (Willmann-Bell, 1984); 
and a lot of perseverance, I managed 
to reduce the primary mirror's surface 
error to a calculated Yn wave. 



For the final test I took four sets of 
measurements on each of five zones, 
then rotated the mirror 90° and repeat- 
ed the operation. The values in any one 
zone differed no more than 0.0005 inch, 
indicating the errors of measurement 
were small; My tester has a micrometer 
thimble reading to 0.0001 inch and us- 
es a green light-emitting-diode (LED) 
source. Paul's readings were in good 
; agreement with my own. Nevertheless. 

he points out that the Foucault test .can- 
. not be relied upon to. measure surface 
errors smaller than about l Ao wave, cor- 
responding to Ym wave on the wave front. 
. With coatings having 98 percent re- 
flectivity on both mirrors, Christine de- 
livers the same image brightness as a 
standard 14-inch Newtonian. The diago- 
nal mirror has a 2.14-inch minor axis, ob- 
structing 17 percent of the primary's di- 
ameter.. At the focal plane a field 1 inch 
in diameter {Y°) is uniformly illuminated. 

The primary-mirror cell is an integral 
part of the tube. Since an equatorial 
mounting subjects the mirror to various 
orientations, I could not employ a sim- 
ple Dobsonian sling. Instead I drilled 
three '/-inch holes Yi inch deep into the 
tube from the inside and placed a small 
metal disk in each one. The rest of each 
hole is filled with RTV (room-tempera- 
ture-vulcanizing) silicone. Behind each 
disk is a machine-thread insert, allowing 
socket-head screws to be inserted from 
the outside to apply gentle pressure 
: against the circumference of the mirror. 

For collimation, brass thumbscrews in 
the backplate push on three u pistons" of 




Left: The finder's cradle is made of maple, walnut, mahogany, and brass and has four adjusting screws that push against small 
copper pistons faced with felt pads. Right: To avoid drilling holes in the nialn tube Alotis decided to mount the finder mag- 
netically. Three neodymium magnets, mortised into the inside of the tube, match up with three more in the finder base. 
Neodymium has the highest magnetic flux density of any permanent- magnet material. Each magnet is 1 inch in diameter and 
- . y* inch thick. "If two of these magnets are ever allowed to touch each other,'! he says, "youll need topis to separate them!" 
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birch plywood that bear directly against 
the back of the primary mirror. I sus- 
pect that this method may not offer 
enough support points for a very thin 
primary/ but Christine's full-thickness 
Pyrex disk is, in the words of one ob- 
server, "some very happy, glass," 

FINDING THE TAINT FUZZIES" 

The maple sighting rail runs along the 
top of the tube. It does the job most 
folks do with a Telrad, except that no 
light is lost to reflection, it never fogs 
up, and there are no batteries or glaring 
red bull'sreyes: But, like the ubiquitous 
plastic box it replaces, this sighting rail 
works best for locating naked-eye ob- 
jects. To pick up the faint fuzzies Chris- 
tine needed help. 

The finder was made from . brass tub- 
ing and an f/3.75 objective 82 millimer 
ters (3/4 inches) across. I threaded the 
inside of the tube and made a threaded 
PVC insert to serve as a lens cell. The 
first light baffle in the finder is at the 
point, where the tube diameter changes 
to. 2 inches, and: the next is at the end of 
the 2-inch section, the 2-inch tube is in- 
ternally threaded, and the whole interi- . 
or is painted flat black. 

A big Amici prism from a World War.. 
II Navy MK-47 gunsight has 1.32-inch 
faces, allowing me to use an eyepiece 
with a %-inch field stop. The prism's 
bronze cell was fitted with . a custom- 
made helical focuser and silver-brazed 
to the.back of the finder. The combina- 
tion provides upright, correct-reading 
views spanning 4° at 12 x with no vi- 
gnetting. The finder looks right at home 
on Christine and makes Messier hunting 
much easier. - 

The finder is mounted well down on 



the tube, close to the balance point, , to 
reduce the need for counterweights. The 
low mounting point also lets me guide 
the scope while someone else is . observ- 
ing. This helps to get the most people to 
the eyepiece in a given amount of time 
at a star party. ' . 

Christine was a popular Merit Award 
winner at the 1992 Riverside Telescope 
Makers Conference, At the same meet- 
ing in 1994, where the Tinderscope arid 
its : magnetic mount received honorable 
mention, people waited a half hour in 
line for a view, through Christine. One 
fellow (an optician) said, "It's been so 
long since I looked through a long-focus 
Newtonian that I forgot how nice it 
could be." Frequent comments like this 
validate at least some of the thinking be- 
hind the scope's unusual design. 

It took more than a -. few hours; to 
build Christine, but I; don't feel a minute 
was wasted. She has. redefined pride , of 
ownership for me, 'and' I've turned .down 
offers for her running to five figures, (If . 
someone were .willing to Wait three or 
four months for delivery, however, a sib- 
ling could be made to "look as if it be- 
longs" in another home.) Just having, a 
. telescope like this in ;the house is tre- 
mendously satisfying. And, 5 yes, Mary 
does lets me keep Christine in the living 
room! . v- 

PHILIP. A. ALOTIS 
2? Peralta Ave. . 
San Francisco, CA 941 10 . 
e-mail: hardwood@ix-netcom.com 

A member of the Fremont Peak Observatory 
Association, Group 70, and the Chabot Ob- 
servatory Science Center, Alotis has years of . 
■ professional experience .in wood- and metal- 
working. He is a cdntractof in San Francisco. 



Are you a 




astronomer? 
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HOLDING STEADY 

A rock-stable telescope mount enables hours of successful stargazing. 

Observing the stars with a rickety telescope mount is akin to watching TV with a. flickering vertical hold: While you'll get the 
general idea of what's going on, chances are you'll stop watching long before the show is over. Likewise, mounts that sway 
and vibrate to the lightest touch or breeze send their images reeling about or put of the field of view. Enhance your viewing 
pleasure bousing a steady mount with your telescope. 

The advent of CCD cameras and guiders brings the problem of telescope stability to the forefront. Visual observers can 
make continual adjustments, and even photographers guiding long exposures often use less-than-perfect mounts. But the 
sensitivity of CCD imagers requires that stars in the field of view stay . exactly in place. A floppy telescope mount just won t 

do. '".y":*' 

Yet mounts are often an afterthought for both telescope users and manufacturers: A.good rule of thumb for ultimate 
telescope stability mandates using an equatorial mount two sizes larger than the manufacturer's stated recommendations. 
Mounts are classified into two distinct groups: "alt-az" and equatorial. Alt-az mounts behave like a gun turret on a battleship 
or the head of a camera tripod. Both the turret and the tripod head elevate the cannon or camera to a desired altitude and 
can rotate to a desired azimuth around the horizon. Similarly, alt-az telescope mounts (one major style is the Dobsonian) 
permit users to aim their telescopes anywhere in the sky. Because of their size, stability is relatively easy to achieve. 

During observing sessions, Earth's rotation shifts the field of view. An. observer (or a' computer) must constantly adjust the 
telescope's position in both altitude and azimuth. Because these change at different rates, tracking an object across the sky 
over.the course of a night requires two motions. These motions also depend on the object's position in the sky relative to an 
observer's geographic position. 

An equatorial mount simplifies this two-motion problem, but . its complicated setup takes a bit of time. Whereas an alt-az 
mount is ready for use when placed anywhere with a clear view of the sky, a user must orient his or her equatorial mount 
properly The principal axis, called the Right Ascension (R.A.) axis, should precisely parallel Earth's rotation axis Once 
aligned, only one clock-driven motion is necessary to track objects across the sky. Another axis, the declination (Dec.) axis, 
runs perpendicular to the R.A. axis. These two axes allow the telescope to swivel to the desired orientation. With the clock 
motor on, the. telescope follows the desired object as Earth rotates; .' y 

The most common equatorial mounts include the fork and the German equatorial varieties. A fork mount has one or two arms 
. (tines) that orient the telescope parallel to the R.A. axis. German equatorial mounts appear ungainly because their axes and 
counterweights meet the telescope at a strange angle with respect to gravity - making the whole setup look like a pair of 
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crossed Ts. 

Some manufacturers cater to observers who want stable mounts with precision tracking capability. These advanced 
electronics aid viewing -so much so that they can be compared to the help provided by assistants to astronomers observing 
from large, professional observatories. Three. models that stand but are discussed here. 

Ease of Assem bly 

All the parts of the Astro-Physics 900 GTO mount slip together easily. This German equatorial mount features some 
interesting design and construction characteristics. The head (the support : for the moving portions of the mount) is on a 
centra! pedestal - or pier - with legs at the bottom. 

I was surprised at the ease of assembly. While that in itself doesn't ensure stability, hand-tightening the tension rods between 
the legs and top of the stand results in a surprisingly sturdy stand. I attached the equatorial head and its components with 
thumbscrews. The only time I needed tools (Allen wrenches) was to fasten the telescope mounting plate. 

The next step is orienting and aligning the assembled mount so that the R.A. axis parallels Earth's axis. Here a user might be 
puzzled by the lack of apparent adjustments. 

Contrary to popular opinion, a telescope mount does not need to be level, though that is helpful during critical alignment. The 
Astro-Physics mount cannot be conveniently leveled. Blocks set uhder the (non-adjustable) footpads make the pier vertical. 
In order to fine-tune the alignment, I looked through a hole in the R.A. shaft and used a hand screw to adjust altitude; 
azimuth is adjusted with opposing, pushing thumbscrews. Use the drift method for exact alignment. Watch stars as the 
telescope tracks and then adjust the pointing (in altitude and azimuth) of the R.A, axis to minimize - and then zero-out - the 
drift.' * - . •' • -"V" "V' 

Follow the explicit instructions for setting up and using the mount. The power supply that turns the R.A. and Dec. axes uses 
12 volts direct current (VDC). Believe it. The electronic hand control won't work properly using 12 VDC connected to a 
transformer plugged into a wall. Plan on using a 12-volt battery with the mount both at home and at remote observing sites. 

The clock drive is so quiet that you might not think it's running unless you're looking through the eyepiece. As soon as power 
is applied, the mount tracks and can be pointed with its R.A; and Dec. motors. Again -follow those instructions. But the large, 
heavy hand control offers much more, including "Go To" capability once it has been initialized for the night. Be warned - 
gettingthe "GoTo"towork consistently requires some effort. 

The 900 GTO mount is also designed to work with the Astro-Physics DigitalSky Voice software. 

Large Diameter Legs 

Celestrbn uses a different approach in building a sturdy telescope mount. Its CI-700 uses three long, large-diameter legs, 
sprouting from below the head. These come in a single assembly, though you must remove the plastic spreader from the 
threaded rod and reposition it during setup. A second spreader near the bottom of the legs remains slack even when the 
upper spreader is engaged tightly. Finally, a coupler that holds the electronics box is Allen-bolted to.the top of the tripod and 
to the mount head. 

Celestron suggests another tack for achieving polar alignment. (You might need to use blocks under the tripod legs.) Bolt the 
separate pole-finder telescope to the rear of the equatorial head. While you will probably have to roll the telescope mounting 
plate and telescope to one side to permit a clear field of view, you can now use the pole-finder, with its Polaris pointing 
reticle, for a quick, reasonably accurate polar alignment. Drift aligning (fbllow the supplied directions) is still necessary for the 
most demanding applications. And, since the pole-finder may arrive loose in its mount, drift aligning may also be necessary 
the first time it's used. Directions explain how to use the pole-finder. You will have to reverse these to align it initially. Adjust 
the azimuth and altitude using the Allen bolts. . 

The dual-T design limits the range of motion of all German.equatoriai mounts. Sooner or later, the mounting plate, 
counterweight, or telescope collides with the mount; The CI-700 is designed for use between latitudes from 13 degrees to 65 
degrees north or south of the equator. Once the counterweight is added, that range is reduced to 20 degrees to 65 degrees. 

Another limitation appears when observing the most important area ofthe sky - along the meridian. The meridian is an 
imaginary circle that goes through the celestial poles and the observer's zenith - the place in the sky where an object 
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reaches its maximum height during its nightly passage. 

German equatorial mounts require a 180 degrees change in position in order to avoid a collision between moving and 
stationary parts. The CI-700 seems particularly limited in its freedom to cross the meridian before the 180 degrees flip. (A 
major advantage of fork mounts is that they permit tracking from horizon to horizon with no flip.) 

With most alt-az mounts, only one axis requires balancing. Not so with equatorial mounts. With a German equatorial mount, 
the telescope and counterweight should balance each other (almost!) and the telescope front and rear should balance each 
other across the declination axis. Celestron gives clear instructidhs.to guide the user through these necessary steps. 

Rough-point the telescope. Release the double sets of incoflveniently-Jocated clutches on both axes so the telescope moves 
freely. Locate the object and tighten all four clutches. Make small corrections with slow motion controls near the R.A. and 
Dec. motors. Control fine adjustments by setting the electronics box to the desired motor speed. 

Elaborate and Precise 

Software Bisque ventured into hardware design and manufacture with its robotic Paramount GT-1100S German equatorial 
mount, designed for control via computer instructions. The GT-1.100S is controlled by the user's computer at the telescope or 
via the internet from anywhere. This offers great advantages as well as disadvantages. 

. Although the Paramount is designed for permanent installation, it can be transported. It's set to use in a latitude range of 18 
degrees to 50 degrees without an optional extension. 

Careful instructions guide the user through setup and balancing. Eiact specifications - including the number of full turns 
before the cables tear - dictate cable length and placement riot only between mount and computer, but also between 
camera and computer. 

A suite of software applications must be installed and learned. Setting up the Paramount requires using the software to both 
map residual flexure in the mount (found in all mounts) and for polar alignment. When done thoroughly and carefully, the GT- 
: 1 1 00S mount points anywhere jn the sky with one arcminute accuracy (about 1/30 of the diameter of the moon). 

The Paramount is designed for electronic imaging, including CCD and video. These imaging activities, along with the 
software that controls telescope motions, make the Paramount unique. Advanced observers will undoubtedly appreciate this 
elaborate and precise mount. 

After-market telescope mounts offer wonderful observational opportunities. When shopping for a giant mount, consider ease 
of setup, purpose, and computer acumen. (You wiant to avoid relearhihg how to use the mount each time.) 

Given the mounts now available, the observational rewards are a stable view and fine images - and those are very sweet. 

PARAMOUNT GT-1 100S 

Weight: 100 lbs. (45 kg). Includes: Robotic mount, joystick controller for local operation, two 20-lb. (9 kg) counterweights, and 
Software Bisque's Professional Astronomy Software Suite (PASS): Price: $8,500 

Software Bisque, Inc. 912Twelfth Street Golden, CO 80401-1 114 (800) 843-7599 (303) 278-4478 Fax: (303) 278-0045 
htt p://www.bisque.com E-mail through website 

CI-700 (ITEM #91 525 

lncludes:Tripod, equatorial head, electronics pier and counterweight. Weight: 114 lbs. (52 kg). Price: $3,390 

Celestron International, Inc. 2835 Columbia Street Torrance, CA 90503 (800) 421-9649 (310) 328-9560 Fax: (310) 212-5835 
http://www.celestron.com E-mail through website 

ASTRO-PHYSICS 900 GTO 
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Weight: 100 lbs. (45 kg). Includes: Equatorial head and DigitalSkyVoice software. Price: $5,950 

PhlT^^ p' nC - , 112 ^ F °? St H j l,sRoad Rockford - 'L 61115 (815) 282-1513 Fax: (815) 282-9847 httpV/wwwAstro- 
Knysics.com E-mail- infn@astro-physics.eom . — ; 



By Steve Edberg 

Formore than three decades, Steve Edberg has been using a surgeon's touch on floppy telescope mounts to make them 
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Previous page: A solid central column on the Astro-Physics mount (left) ensures its sturdiness, while Celestron's heavy tripod (right) 

supports an equatorial head, electronics pier, and counterweight. 
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Left clockwise from bottom: A Celestron ftnderscope helps point the way; the eyepiece comes into play after the CI-700 is set up for use' the 
Cl-700's easy-to-tnstall cables connect the electronics pier to the hand control and motor drive, which operates at varying speeds. Below: 

Three sets of gradations etched into the Cl-700's equatorial head guide users. 
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AB We previously described a- system that derives- -the' pointing coordinates of 
an equatorial telescope by measuring the angular 

position of a dual-axis tilt-table whose frame -is. rigidly attached to the 
telescope's primary mirror cell. Recent work" has 'indicated the", 
feasibility of several simplifications to that system. First, . by use of 
suitable low friction bearings on the • tilt-table ."axes, along 
with nqneontacting encoders, the active servo loop /is - no longer needed to 
level, the tilt-table. Rather, a simple suspended .weight keeps the 
platform, almost level, with the residual small tilt . -error measured 
by the precision tilt sensors. Second, by suitable .■'orientation of the 
weight and. the tilt sensors relative to the telescope polar"., 
axis, the system can measure telescope .hour- angle.- and . 

declination directly, eliminating the heed for the complex mathematical 
transform. Experimental results using these ideas -are presented. 
CC 37 Mechanical Engineering 
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Benefits of a split-dob mount 
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Telescope Making 

Edited by Roger W. Sinnott 



Benefits of a Split-Dob Mount 



W'OULDNT IT BE NICE to 
have the tracking capability of 
an equatorial mount and the 
convenience of a Dobsonian, all in one 
package? Several years ago I built such 
mounts for my 1214- and 17/i-inch reflec- 
tors, and last spring the concept really 
paid off. When Comet Hyakutake passed 
hear the celestial pole, where equatorial 
motions are quite awkward, I simply 
switched to altazimuth mode! 



While I came up with the 
split-Dob idea on my 

own, its prototype was, in 
fact, the Porter Garden 
Telescope advertised in 

House Beautiful magazine 
during 1923 and 1924. 



Originally these telescopes had split- 
ring equatorial mounts, the design pio- 
neered by Russell W. Porter and iater 
modified for use on the 200-inch Palomar 
reflector. All I had to. do was add a third 
axis..— the azimuth base of a Dobsonian 
: — to complete the transformation. The 
result is what I call a split-Dob mount. 

I had already borrowed a Dobsonian 
idea for these mounts, using aluminum- 
rimmed wood disks riding on Teflon pads 
for the declination bearings. But even 
amazing Teflon has its limits. As the load 
increases the friction does too, and even- 
tually the performance suffers. So for 
azimuth bearings on the base I used a 
strategy that some fellow telescope mak- 
ers developed. The usual, three outer pads 
of Teflon are employed, but part of the 
load they would normally carry is trans- 
ferred to a central, slightly thicker Teflon 
pad. The load on this pad is quite se- 
vere, of course, but the leverage involved 
in turning the telescope overcomes this 
added friction easily. Meanwhile, the 
lightly loaded outer pads still provide 
smooth, stable motion. 

Since the Dobsonian azimuth bearing 
was' an afterthought, I retained the split- 
ring base as' the primary support for 
ground contact. Whenever I want to 




California amateur David Moerke's 17%4-inch t!AJ& and 12Mnch #6 reflectors have 
mounts .equipped with three axes rather than only two. As such, they offer the best of 
two worlds: equatorial tracking when needed, combined with the simplicity of a Dob- 
sonian mount for sweeping in the polar regions or along the horizon. Except where 
noted, Moerke provided all photographs for this article. 



switch to the Dob mode, I lock the split 
ring in place with , the ring tips up (that 
is, the telescope is aimed along, the 
meridian). For this purpose I use a cen- 
tral locking pin on the 17/>-inch and two 
slide latches on the 12& the declination 
axis, now horizontal, becomes the alti- 
tude axis. . '. , 

Next, with the aid of a small stand 
and lever, I lift the south end of the base 
slightly and insert small blocks under the 
edge of the circular Dob ground board at 
azimuth 120° (south-southeast) and 240° 
(south-southwest). Then I lift the oppo-. 



site end, at its center; and place a third 
block at azimuth 0° (due north). The 
alignment pin between the base and 
ground board can be removed at this 
stage, releasing the instrument for mo : 
tion in azimuth. The mount is now a 
Dobsonian; with no front board to re- 
strict altitude travel. 

To revert to the split-ring mode I sim- 
ply reverse this 30-second process. Al- 
ternatively, if I want to slew equatorially 
. while the instrument is sitting on the 
Dob blocks (which works fine), I just re- 
place the alignment pin and unlock the 
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split ring. If I had planned these mounts 
as split Dobs from the start, I might have 
made a larger, square ground board as 
the primary ground contact, eliminating 
the need for blocks and making the 
changeover even quicker. 

Plywood is the main construction ma- 
terial, except for the mirror cells and tube 
trusses. To encase the bottoms of the 
tubes I indulged in some needlessly fancy 
(but fun to make) aluminum covers. 

The 1714-inch reflector has a 36 3 /4-inch- 
diarrieter ring and. all-up weight of about 
220 pounds. Its primary mirror rides on 
an 18-point flotation cell. The 12/ 2 -inch, 
with 32-inch ring, is some 50 pounds 
lighter. Its mirror performs fine with a 
9-point support. The diagonal cages on 
both instruments rotate, so I can always 
find a convenient orientation for the eye- 
piece while viewing any part of the sky. 

ROOTS IN THE GARDEN 
TELESCOPE 

While I came up with the split-Dob 
idea on my own, I have become aware 
that its prototype was, in fact, the Porter 
Garden Telescope of the early 1920s. In- 
trigued by Porter's creative concept and 
economy of design, 1 have tried to learn 




With the base of the split-ring mount lifted 
out of the way, details of the Dobsonian- 
style ground board are revealed 

all I can about those fascinating instru- 
ments. My research has uncovered cer- 
tain details that eluded even Berton C 
Willard, author of Russell W, Porter: 
Arctic Explorer, Artist, telescope Maker 



(available from Sky Publishing Corp.). 
A great read, this book was quite help- 
ful in my quest. 

In the January 1923 issue of Scientific 
American, a story titled "A Garden Tele- 
scope for the Amateur Astronomer" 
may be the first published description of 
Porter's invention. The instrument is de- 
scribed as "now being manufactured . . . 
. to provide an entirely new and beautiful 
ornament which becomes a permanent 
.fixture in the garden or on the lawn of 
its owner." The unsigned article goes on 
to explain that the instrument was a mod- 
ified Newtonian reflector built of durable 
bronze. The 6-inch f/4 primary mirror 
"rests in a bowl of bronze lotus leaves 
from which rises a graceful blade or leaf 
carrying the prism at its farther end" 
Only the optics had to be brought in- 
doors when not in use. 

The garden telescope could even serve 
double duty as a sundial. The split-ring 
mount included setting circles and a 
slow-motion control in right ascension. 
Furthermore — and this is what is most 
relevant to the split-Dob concept — 
"the base supporting the bell has a hori- 
zontal circular track on which the mount? 
ing may be turned to any azimuth. This 




These close-ups show the author's 12V4-inch reflector ready for either altazimuth or equatorial, operation. All the weight support, 
edbyttree wooden blocks under the calibrated ground board: Left The south end of the moun^haB a polar bearing an£ed34 up- 
ward from horizontal, corresponding to the latitude of Los Angeles. Right: In this view from northwest, note the two latches at the 
base of the split ring that secure it when, as here, the telescope is being used in the altazimuth mode. 
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Left: "What the phono- 
graph and radio do 
for the ear, the Garden 
Telescope does for the 
eye," states a 15-page 
brochure, published 
in 1923 by the Jones & 
Lamson Machine Co. of 
Springfield, Vermont 
"It is there, ever ready . 
to entertain one's guests 
— whether it be the . 
study of the. heavens, 
or to see what Neighbor 
Jones is doing to bis 
place across the valley." 
Containing this illustra- 
tion, the rare pamphlet 
was recently acquired 
by Massachusetts ama- 
teur Kenneth Launie. . 

Right: Fewer than a 
dozen Porter garden 
telescopes survive 
today. This fine exam- 
ple, owned by Launie, 
is serial No. 46. Sky & 
Telescope photograph 
by Chuck Baker. 
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motion is found most convenient for . 
terrestrial observation of objects near 
the horizon." ' ' / 

No. 53 is the highest surviving serial 
number, so at least that many garden 
telescopes were produced at the Jones 
& Lamson Machine Co. where Porter 
worked at the time. The total built is not 
known, as the records have been lost, 
but most estimates hover around 100. 
Another: mystery is the. production time 
frame. Some inkling can be gleaned from 
the fact that advertisements, for . garden 
telescopes ran in House Beautiful maga- 
zine from May 1923 through June 1924. 
Initially the instrument could be pur- 
chased for $250, the equivalent of about 
$2300 today.. 

Exactly 10 years after the original arti- 
cle appeared, the. January 1933 issue of 
Scientific American carried an ad that an- 
nounced: "Now Available to the Public: 
The Porter Garden Telescope. < . Made 
and Marketed by D A. Patch, 38 Ores, 
cent Street, Springfield, Vermont." This 
was Donald Alden Patch, who had posed 
with a Springfield-type mount for some 
Porter sketches that were published in 
the March 1926 issue of Scientific Ameri- 
can I' and in the first volume of Albert G. 
IngahYs classic Amateur Telescope Mak- 
ing series, published the same year. 

Although Patch continued to adver- 
tise telescope items and services through 
late 1938, I have found no further ads 



for the garden telescope. Perhaps his ef- 
forts to reintroduce it met with only lim- 
ited success. Whatever the result, the fact 
that he tried to do so in the midst of the 
Great Depression is quite remarkable! 

The split-Dob concept thus continues 
a time-honored tradition, and I have 
been very pleased at how my twd-in-one 
mounts perform. They offer a nice alter- 
native to the combination of a Dobson 7 



ian mount and equatorial tracking plat- 
form that other telescope makers have 
developed. 

DAVID EDWARD MOERKE 
3841 Lyceum Ave. 
Los Angeles, CA 90066 

.. An aerospace sheet-metal mechanic by trade, 
David Moerke pursues astronomy, gardening, 
and geology in his spare time He welcomes 
correspondence about the split-Dob concept. 
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4 THE EDMUND ASTROSCAN* 2001 
WIDE FIELD TELESCOPE 

SpectacularExtra Wide 3° Field 
•. Newtonian Rich-Field Reflector 
£The Astroscan^ Telescope-is a 4 'V clear aperture Newtonian Rich- 
Field reflector that provides a breathtaking 3° of field that literally makes 
this instrument an open window on the universe. The heart of its total 
• optical system is an exquisite primary nirrorgrourd. polished and 
own faeffity to perform to the theo- ~" 
^ retical Bmits possible for its size. Combined with a 
.\ urtio^ rjptical window, e^^ 

and 28mm RKE* eyepiece, it provides spectacu- 
' tar images over a wide field of view. SN#2001 . 



THE EDMUND 3° F/6 REFLECTOR > 

• Wide 1 .6°.Field Makes .It'Easy To Find Sky Objects 

• 30X Magnification witri 1 15mm RKE® Eyepiece; 

The F/6 Reflector is the ideal'basic beginner telescope". Our goal in designing 
this scope was to build a durable, basic, scope and mount around high-quafity 
rjrofessionaJ optics that guarantee excellent jr^-resotulion viewing. The all* 
metal mount is extremely stable, and the hi^-irnpacl, thick-wail ABS tube 
keeps thermal fluctuation to a rririrnum. The primary mirror has an anti-shock 
mount and is permanently coated at our factory. . " • SN#31308 

GS Edmund Scientific 

CONSUMER SCIENCE DIVlSiON 




Dept. 16D9, N937 Edscorp Bdg. 
Sarrinoton. NJ 08007-1380 
Phone: 609-547-8880 Fax 609-573-6295 
E-mail: sdehtlficseedsci.com • 
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Two affordable beginner's telescopes 

Regen, David N 

\Sky and Telescope; Dec 1995; 90, 6; Research Library 



S&T 

TEST 

REPORT 



Edmund 3-inch f/6 
Reflecting Telescope 

Edmund Scientific Company 
101 East Gloucester Pike 
Barrington, Nd 08007 

$229.00 including mount 



Stargazer Sgr-3 
Reflecting Telescope 

Stargazer Steve 

1752 Rutherglen Crescent 
Sudbury, Ontario P3A 2K3 
Canada 

$209.00 including mount 




Two Affordable Beginner's 





S AMATEUR ASTRONOMERS 
^we are often asked, "What's a 
. good beginner's telescope?" It's 
not easy to answer, but I sometimes say 
there are two basic kinds: telescopes to 
look through and telescopes to look at. 

Sadly, most inexpensive telescopes are 
the latter kind! As holiday gift items 
they generate smiles that fade when the 
telescopes are first taken outside. Celes- 
tial objects prove difficult to find, and 
the mount shakes at the slightest touch. 
When something finally appears in the 
eyepiece it looks terrible at the 400x 
touted on the box. 

Is the situation as gloomy as many of 
us think? Look at the wonderful things 
we can buy today for $250 or less; cam- 
eras, CD players, even TVs and VCRs. 
Are there astronomical telescopes in 
this price range that are easy to use and 
also provide a fine tour of the sky? 



Objects wen 
bright and \ clear in these 
small-aperture scopes. The 
instruments are perfect for 
wide-field [buffs. 

A GOOD STARTER TELESCOPE 

A worthwhile telescope encourages; 
its owner to use it often. Here are some 
qualities that define an acceptable first 
mstrument . ~ : 

Good optics The stars should look 
like pinpoints, not like blobs or sea gulls. 

Small size and light weight The scope 
should be easy to transport. 

A steady, safe mounting: There's no 
point having good optics if the image 
dances around; so much that you. can't 



focus, or if the whole thing tips over at a 
nudge. 

Ease of use: You don't need setting 
circles, slow-motion controls, or a clock 
; drive to start learning about the sky. 
Economy: The cost should be : under 
$250 for a ready-to-use unit. 

Is this asking a lot? You bet. Several 
promising 4-inch scopes, the often-rec- 
; pmmehded aperture, exceeded my $250 
target; TWo smaller contenders, both 
Newtonian reflectors, didn't So Ed- 
mund Scientific's 3-inch and Stargazer 
: Steve's Sgr-3 were obtained for review. 
On paper these scopes share a num- 
ber of practical advantages. Unlike those 
"to look at" scopes with their uncoated 
0.965-inch eyepieces, both scopes come 
with a standard 1/4-inch focuser and a 
good eyepiece. 

The primary mirrors are permanently 
mounted and collimated. This is fine for 
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Edmund Scientific 
3-inch Newtonian Reflector 

Primary: 3-inch (76-nnlliineter) diameter. Pyrex, 
paraooh?eti. thickness ratio 1:6 

Focat length: 17.5 inches [AAA mm), 1/6 

Secondary mirror: rectangular 1.062x1.5 inches 
(27-38 mm) 

Mirror coatings: Protected aluminum 

Optical mounting: Primary permanently 
mounted 

Tube: ABS plastic. 15 inches (381 mm) long. 
4 inches (10? mm) in diameter 

Mount: Equatorial fork with tension adjustments, 
adjustable metal in pod 

Eyepiece: 15-rnm RKE (optimized Kellner). 30x, 
1 6° held ol view 

Total weighl: 12 IPs. (5 4 kilograms) 

Kdmunii's H-inch h:is a full-size forusrr 
aiul finder sights mounted closo to (he 
tube. Its primary mirror is permanently 
eollimated lor easy maintenance. 



small optics if it's solidly done. It cer- 
tainly removes a major pitfall for the 
beginner. The makers of both scopes 
claim they yield diffraction-limited opti- 
cal performance. Also, instead of a flim- 
sy finder with plastic lenses, both scopes 
feature simple direct-sighting devices. 
Neither mount has slow motions, setting 
circles, or chrome. Basic scopes for basic 
views. How refreshing! 

THE EDMUND SCIENTIFIC 
3 -INCH f/6 REFLECTOR 

The Edmund scope came carefully 
packed. In addition to the instruction 
booklet; a planisphere and Edmund's 
"Sky & Telescope Astronomy Resource 
Guide" were included. The instructions 
are thorough and well written. Although 
a few practical , matters like using red 
light to preserve night vision are miss- 
ing, the observer who uses the plani- 
sphere and the instruction manual will 
have a head start for success. All be- 
ginner's scopes should be sent so well 
. equipped.! 

Mechanics. Edmund's snappy-looking 
rig features a sturdy, red. ABS plastic 
tube with flat-black interior, bolted to a 
black aluminum fork. The tripod folds 
up to 24 inches and has a carry handle 
on the center post. Cam-type locks on 
the leg sections grip firmly, and the feet 
are equipped with metal spikes and re- 
tractable rubber tips. Packed in a pad- 
ded bag. the whole scope fits in an air- 
planes overhead compartment. 
; . Assembling the f/6 scope on its simple 
equatorial mount took less than a 



minute. The fork assembly- s right-ascen- 
sion shaft rides, in a nylon sleeve that 
fits into a hole on the ..mounting head 
and locks with one knob. Nylon washers 
on the tube's mounting bolts provide a 
smooth friction surface when moving 
the scope in declination/ 

The. fpcuser knob turns a rubber- 
sleeved shaft in contact with a metal 
drawtube that has nearly three inches of 
smooth travel. The drawtube is split and 
crimped to hold eyepieces snugly, but 
the fit is so tight that the black-anodized 
barrel of the . ; Edmund 15-millimeter 
RKE eyepiece became scratched. Eye- 
pieces with chrbmed . barrels worked : 
more smoothly. . 

Optics. The - primary and secondary : 
mirrors were clean, evenly coated, and 
solidly! mounted. To provide a fully illu- 
minated field to your eye,; a Newtonian 
secondary mirror, must intercept the 
cone of light from the primary and turn , 
it 90°. filling the eyepiece's full, field of 
view. Because Edmund's, focuser is the 
standard height used on much larger 
telescopes, the distance from the sec- 
ondary mirror to the eyepiece is a sig- . 
nificant fraction .of the total focal 
length; Thus the secondary has to be 
placed in a fairly , fat part of the light 
cone, which requires, it to be 35 percent 
of the primary's/diameter. 

This amount of central obstruction is. 
large but not uncommon among fast tele- 
scopes. However, the Edmund secondary 
(on a single-stalk mount) is a 1.062- by- . 
1.5-inch rectangle. Thus its square silhou- 
ette blocks more than 16 percent of the . 



aperture's area, creating a potential for 
diminished contrast. I was anxious to see 
how such theoretical issues affected actu- 
al performance. 

THE STARG AZER SGR-3 

Stargazer comes with a short instruc- 
tional videotape created for the abso- 
lute beginner. It isn't a sljck production, 
but it does the job well and covers the 
introductory information one needs . to 
start observing right away. 

Both scopes have warnings about sen- 
sible Sun viewing located near the eye- 
piece. In fact the most dramatic part of 
the Stargazer tape is maker Stephen 
Dodson's demonstration of the danger 
of solar observing without a proper fil- 
ter. He removes a filter from the front 
of the scope and places a thin strip of 
wood at the eyepiece, charring it black 
in seconds. 

Mechanics. The Stargazer's optical 
tube is of sturdy composite material, 
painted flat black inside and textured to 
trap stray light. The friction eyepiece 
holder consists of a simple fixed tube 
mounted in a block of birch plywood. 
You focus by sliding the eyepiece up 
and down; this worked quite smoothly. 
The holder extends into the main tube 
and is, trimmed away to form the sec- 
ondary mirror mount. 

This telescope has a handcrafted look 
and feel, revealing less concern with ap- 
pearance than with utility and efficient 
construction. ! ts enamel-paint finish, un- 
like Edmund's, was obviously applied by 
hand. The vinyl covering on the tube is 
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just the ticket for dew-laden nights 
Stargazers vibration-damping wooden 
mounting cradle is reminiscent of the 
Dobsonian style; It fits over a wooden 
azimuth shaft on the tripod head. A 
wooden knob adjusts the tension on the 
altitude axis; the azimuth tension can be 
set using the square-tip screwdriver pro- 
vided. 

Dodson says the cradle sides are birch 
plywood, the bearing blocks and central 
azimuth shaft are maple, and the tripod 
legs are, pine. He plans, to offer an all- 
hardwood mount and tripod, clear fin- 
ish, and choice of vinyl color. 

Optics. The Stargazer is a 3-inch f/10 
system, and both mirrors were clean and 
bright. The spherical primary is /-inch- 
thick Pyrex. According to the maker, trie 
aluminized optical surface has a multi- 
ple overcoat that gives 95 percent re- 
flection. (Standard overcoated alumi- 
num reflects less than 90 percent). 

The long focal length and low-profile 
. focuser. .(extending just two inches above 
the tube) allow the use of an elliptical 
secondary mirror with a minor axis of 
0.83 inch (21 mm). The central obstruc- 
tion is just 28 percent of the primary's 
diameter. 

PERFORMANCE TESTING 

Talk about simplicity! For the first 
evening, of testing I simply walked out 
of my Manhattan apartment with a tele- 
scope, in each hand. 

Extending the First leg sections; of the 
Edmund ' tripod put the eyepiece at a 
convenient . height, though taller settings 



proved slightly unstable. The equatorial 
mount took a couple of minutes to set 
for my latitude. One tripod leg.- pointed 
due south, can be raised or lowered to 
correctly aim the polar axis near Polaris. 
I found this was accurate enough to 
allow objects to be followed manually. 
Slewing with the Edmund telescope 
worked best with the tension knobs 
untightened; the : friction was adequate 
to prevent slipping. The tripod head is 
plastic and has noticeable flexure, but 
overall the mount was effective. 

The Stargazer was set up the second 
I spread its tripod legs. This tripod 
demonstrates how rigid yet lightweight : 
a good design can be; The hardwood az- 
imuth bearing turned smoothly; and the 
altitude motions were, easy and positive. 
The mounting . damped put vibration 
very well: after a. light tap, the disturb- 
ance in the eyepiece died out in about 
two seconds. Vibrations took a little , 
longer, to subside in the metal-mounted. 
Edmund scope,, and a i light breeze also 
seemed to affect it more. 

Edmund's 15-mm RKE (Rank Kell- 
ner Eyepiece) is nicer , than most eye : 
pieces supplied with a beginner's scope. 
Although it has short eye relief, the 
. roughly 30x magnification gives a field 
of 1.6°. wide enough to see quite a. bit of 
sky. The Stargazer's 18rmm Kellner is of 
good quality and provides a 1.25° true 
field in the f/lO system; 

In addition to the eyepieces supplied; 
I used 26-mm and 13-mm Plossls arid a 
1.8x Barlow. The Moon, Spica, and Mars 
were within a few degrees of each other. 



providing a perfect target for low-power 
viewing. With the 26-mm eyepiece in 
both scopes, all three celestial objects fit 
inside the field of view. Similarly, both 
scopes revealed the Moon dazzlingly 
well. Crisp craters hugged the termina- 
tor and a few crater rims peeked out 
through the blackness of predawn, a 
sight to astonish any first-time observer. 

With the RKE eyepiece Jupiter was 
so bright at 30x that it was difficult to 
make out any disk detail. My 13-mm 
Plossl provided a bit more contrast. The 
Galilean satellites were sharp, and . I 
could see Io just barely separated from 
the planet s disk. The North and South 
Equatorial Belts displayed their brown- 
. ish gray tones — not bad for 3-inch re- 
flectors. Saturn's rings were nearly edge 
on yet I could see the thin line of the 
rings* shadow crossing the disk. With its 
f/10 optics and smaller secondary the 
Stargazer definitely had the upper hand. 
The sky around Jupiter was much dark- 
er, and more contrast was apparent in 
the belts on the disk. 

Scanning the skies with these two 
scopes took a bit of practice. The 
Stargazer is almost twice as long as. the 
Edmund but, with a hand at each end, is 
no more difficult to maneuver. Both 
friction eyepiece holders required some 
tugging to change eyepieces. It was 
nearly impossible to do this at high 
magnifications and still keep the scopes 
aimed. 

Could these telescopes carry the be- 
ginner into the deep sky? To find out I 
took them to eastern Long Island, far 




Stargazer Steve Sgr-3 Newtonian Reflector 

Primary: 3-inch (76-mm) diameter, Pyrex, 

spherical, thickness ratio 1:6 
Focal length: 30 inches (762 mm), f/10 
Secondary mirror: elliptical. 0.83-inch (21-mm) 
minor axis 

Mirror coatings: Aluminum with multilayer 

enhanced overcoating 
Optical mounting: Primary permanently 
mounted 

Tube: Fiber composition, 31 inches (787 mm) 

long. 4 inches (102 mm) in diameter 
Mount: Wood altazimuth cradle, adjustable wood 
tripod 

Eyepiece: 18-mm Kellner, 42x. 1.25° field of view 
Total weight: 7 lbs. (3.2 kg) 

A low-profile focuser allows the Star- 
tfa/.er to achieve full illumination with 
a minimal secondary mirror. The canti- 
levered tube cradle permits viewing al- 
most to the zenith. 
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from city lights, on a crisp, clear August 
night. Under a 6th-magnitude sky I 
spent nearly an hour in the Sagittarius 
region, another hour in Cassiopeia, arid 
the rest of the night on selected fa- 
vorites.- . 

The Lagoon Nebula, globular cluster 
M22, Double Cluster, open cluster Mil, 
and Ring and Dumbbell planetary neb- 
ulae were- easy to find. All were surpris- 
ingly bright and clear, given the small 
aperture of these scopes. In fact,, these 
instruments are perfect for wide-field 
buffs like me. I don't want to look at 
magnificent objects in isolation; I want 



to see their neighborhoods too! \ \ 

For, this kind! of . or^rving, the, Ed- 
mund with its shorteriocai length had 
the edge. With my. own 26-min . Pldssl 
eyepiece delivering: 17x, the Lagoon's 
image was quite bright, the scene; being 
■ enhanced by a portion of the Sagittarius 
starcloud in the background. I found 
using the direct sighting devices difficult 
with both telescopes i under these darker 
conditions and would recommend -add- 
ing an illuminated reflex -sight for seri- 
ous deep-sky cruising! .. * 
. The Edmund's relatively large sec- 
ondary did rob the little scope of pre- 



DO THE DREAM: 

HHTUGHT 

YOUR COSMIC PLAYGROUM)! 





Distant Suis FBST UOHT - intcodive SMCi AND SOIM SYSI1M SMUUUTiON SOnWABi. 

J For the first time, LAND ON MARS and. 
explore. It's the ultimate 
adventure! Bring the planets up close 
enough to touch. Play with the planets lite 
_ CILESTlAl BAUBLES. Catch a ride on 

rendezvous. Print sor charts. See the Solar System stretched I 
out before you and wach the planets rev^ around the 
sua RAY AMONG THE STARS. Find your way 
around the heavens with ease. Locate stars, galaxies, . t«c.7k0dho 
nebulas and sar tfustes. Recreate the journeys rfVoy<^. AM0ACH1HE 
SUN ROM 1 00 UOHT YEARS, in any direction. Your virtual worti never ends. ; ' : • .-; 

DO THE DREAM-NOW! CALL 800^829 8754 

Upgrades from Diaant Suns available. Ftat Mght CD ROM Retail: $99.95/ 
Vimjal 1^ lite • 2M 1 Ganador a • San Uns Obispo, ^ 






. The author photographed MmMlf wait- 
ing for nightfall on eastern Long Island. 

cidus contrast. The background was gray, 
not black, even under this fairly dark 
sky. The deficiency was especially trou- 
blesome when viewing galaxies. For ex- 
ample, 1 assumed the wide field would 
allow me to see the entire Andromeda 
; Galaxy, but the contrast was so low 
there wasn't much to look at except its 
core. The Stargazer, with a significantly 
darker background, allowed me to see 
much more detail. 

CONCLUSIONS 

It is obvious that careful considera- 
tion has been given by both manufactur- 
ers to ensure a good first-telescope exr 
perience. I suggest the scopes might be 
equipped with low-power eyepieces, not 
the midrange ones now supplied. Ob- 
jects would be much easier to find, the. 
view would appear brighter, and it 
would have a touch more sparkle; 

My personal philosophy regarding 
equipment for beginners is "less is more." 
.Spend your time looking at the sky, not 
fumbling with complicated equipment, 
On several occasions I grabbed one of 
these scopes and headed outside for a 
quick view before turning in, leaving my 
sophisticated and expensive equipment 
inside. 

Both of these small reflectors are fun 
and easy to use. No matter which one a 
beginner chooses, it won't be the manu- . 
facturer's fault if the owner doesn't get 
hooked on the sky. The novice who 
spends a year observing with either one 
will also be better prepared for future 
decisions about more expensive and 
temperamental instruments. I can rec- 
ommend both the Edmund 3-inch and 
Stargazer Sgrr3. 

DAVID N. REGEN 
601 West 26th Street 
New York, NY 10001 

When he isn't photographing architecture or 
producing videos, David Regen spends spare 
time sharing the night sky with his neighbors. 
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Johnsonian Designs 



The COOL Technology behind the Johnsonian: 



The design and development of the Johnsonian equatorial platform ... 

No doubt that conventional techniques such as plywood and hardware store fittings can be fashioned 

into things of beauty with lots of tender loving care. However, it is surprising that outside of the two 
largest commercial telescope manufacturer's, modern -state of the art design, materials, and 
fabrication is seldom practiced. We all know that amateurs do the majority of innovation and 
creativity in bur hobby. ...with successful concepts often cheapened into the mass market commercial 

line-up. The Johnsonian is an attempt to innovate in a small business niche environment, using the 
finest materials, design tools, and manufacturing techno 

The Theoretical Development: 

With an equatorial tracking platform, what is needed is to create a low profile table surface which is 
constrained to rotate about a virtual axis aligned to the. pole. This was done quite successfully by 
ATM's Gee, Poncet, d'Autume, and others. The biggest obstacle faced is how to vary the virtual axis 
angle to accommodate the various latitude settings. This problem was never solved; thus, each 
platform had to be custom made for the specific latitude of use and scope size. Therefore, design 
and construction must be a handcrafted affajr, limiting the market arid providing expensive, long 
lead-times products. Solve this problem, and platforms can be mass produced and inventoried. The 
market potential expands, manufacturing costs drop, and the technology becomes mainstream. 

Solving the latitude adjustment problem required the development of 3-dimensional contours which 
could change their bearing diameter as some function of latitude angle. Figure 1-4. show the concept 
development.... with the key development being the sweeping of many radii of figure 3 onto a small 
bearing segment (item 27). This is shown in Fig 4, and becomes the rear bearing block of the 
Johnsonian design. ..and is the basis for filed US and worldwide patent applications. 






These figures show a conventional fixed 
virtual axis platform 



Here is the solution for varying the rear 
bearing 

d.iameter (item 3 of fig. ■!).* Now one platform 
can work at all latitudes with no adjustments 
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By setting just 3 angles, any latitude Note that the front radius bearing is fixed, 

of operation can be selected. The • ■ 

Equator. (0 deg) and Boise (44 deg N ) Only its angle needs to be adjusted. 

are shown. Note how the angle of 
polar axis (1) can be easily changed 

Such a bearing surface must be extremely precise, mandating the use of precision 
machineable materials. 6061-T6 alloy aluminum was chosen to be run oh a CNC 4 axis 
mill v.-';' • 

to hold the necessary tolerances.... less than +/-0.00Q5" in bveir the entire surface. 
Design Objectives: 

Mass produce the Johnsonian for lowest cost next-day deliveries 
Maintain observatory accuracies for performance and quality 
Impervious to moisture or environment 
Rock solid rigidity and load handling 
Very Low profile 

Based on the variety of scope sizes and features; needed, one design would not work. 
Therefore, 3 versions of the design concept were cre^ted to address the needs of most 
users... to be fabricated in one of two non-corrosive metals. Coated or painted metals 
and wood products were not considered (such as painted steel which is cheaper) due to 
certain degrading with time and use. 

Materials Engineering: 

Of the three highest performing materials best suited to telescope applications, heat 
treated alloy aluminum and stainless steels were chosen. Carbon graphite composites 
were considered, but rejected when cost and fabrication difficulties were analyzed. The 
important physical properties needed for this application are stiff niess (Young's 
modulus, 

expressed as E in psi or GPa) and yield strength^ in thousarids of psi, or Kpsi) . For a 
given sectional area, the stiffness of the steels, both carbon and stainless, is 3X that of 
aluminum (30x106 psi, vs. 10x106 ).. However, even aluminum is 6X the stiffness of 
premium slow grown birch plywood. By casting in integral rib structures, the effective 
stiffness is increased another 10-20 times. An equally, important parameter is yield 
strength. By operating a materials at increasing levels of stress without deformation or 
failure, very compact structures result. Thus, even 6061-T6 aluminum at 37Kpsi yield 
strength is stronger than typical low carbon steels(26-32KPSI). Stainless steels, 
particularly. 1/2 hard and above, have yield strengths between; i00-200Kpsi. This 
explains the weight capacity differences between the TypeV, and Type IV. For the 
precision machined bearings, 6061-T6 aluminum was chosen for it's excellent 
machinability and stability in high precision applications.. Even when wet, the coefficient 
of friction between the metal surfaces exceeds 0.6, which will drive even the most 
unbalanced Dobsonian. 

Manufacturing technology 
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Fabrication of all Johnsonian's is carried in Colorado at: aluminum foundries, CNC 
machine 

shops, and at bur headquarters in Loveland. 4 axis GINIC milling and CNC turning assure 
consistency far above traditional woodworking operations. . 



Electronics 




All Johnsonian's come with a 20 Mhz Quartz reference 
controller as standard. This ensures absolute frequency 
stability despite changes in temperature and voltage- The 
speed can be changed from board located buttons or the 
hand-controller, and uses 16 bit words to provide very fine 
speed increments. Advanced pulse width modulation cbntrol . 
and Microstepping of each stepper reduces the current drain 
to the batteries, thus doubling or tripling the battery life 
over traditional stepper IC's. Use of a socketed PIC micro 
controller allows for software upgrades by simply swapping 
the chip. The hand controller integrates a super bright red 
LED for chart reading or finding things in the dark, and has 
an 4X fast slew mode in RA; The hand controller jack is 
compatible with ST-4 type autoguiders. This feature requires 

an upgrade processor available soon; Northern and; Southern 



hemisphere operations are supported 
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A "Hot" Telescope Gets Even Hotter 



M 6h joy, rapture! I've got a brain." 

.. — (Scarecrow in the movie 
The Wizard of Oz) 

WF hen we reviewed Meade's 
' 90-miliimeter ETX Maksu- 
tov-Cassegrain in the January 
1997 issue, we called it the 
hottest telescope ever. Well, it just got 
hotter. A lot hotter! . 

Meade has introduced its - new ETX- 
90/EC, with. the EG designating electronic 
control. (By the way, the ET in ETX is from 
Meade's founder, John Diebel, who envi- 
sioned Everyone's Telescope.) Retailing for 
the same $595. price as its predecessor, the 
ETX-90/EC has built-in motor drives and 
a push-button hand controller. 

As welcome as these features are, the 
real excitement surrounds the optional 
Autostar controller. For $149 you can 
* skip a trip to Oz and buy the ETX-90/EC 
a brain. And what a brain it is! Foremost 
. among Autostart features is the ability to 
automatically point the scope to more 
than 12,000 targets stored in an internal 
database. But it does much more than 
that. In fact, the Autostar- equipped ETX- 
90/ EC can do things no commercial tele- 
scope has ever done before. 

Within days of the ETX-90/ECs un- 
veiling last" January, Sky & Telescope ob- 
tained the first unit .Meade loaned for re- 
view. While the scope was a production 
unit (manufacturing had been under 
way for several months in anticipation of 
initial demand), the Autostar. was still 
being tweaked (I tested version 1.0c).. 



Meade's New ETX-90/EC 



ETX-90/EC 

... 90-mm Maksutov-Cassegrain with motor drives 
and optional computer controller 

Meade Instruments Corporation 

(sold through dealers) 
www.meade.com 

Price: 
$595 basic telescope 
$149 Autostar controller 
$199.95 Field tripod 



Meade sets a new standard by providing user-friendly capabilities never 
before available from an inexpensive telescope. | By Dennis di Cicco 




Outwardly similar to its prede- 
cessor, Meade's new ETXt90/EC 
3VHnch Maksutov-Cassegrain 
[no^nw^motbr drives on both axes 
'andflf^ controller 
^an^ptioM 

Available) The optical tube is identical to 
^^^iiXH^Srlginai^TKf including the 
^^sam^irw optics and a threaded 

€^^^tm-\Mi^^M\ Sky & 
-|e/e*c^^ by 
i^flferiuck^aker. 11 
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. The most exciting aspect of the new scope is the optional Autostar hand controller.— the "brains" of the system. Among its scores of features is 
. the ability to automatically slew the telescope to more than 12,000 celestial targets. Autostar is smaller, lighter, and more economically friend- 
ly than the bulky hand controller for Meade's line of LX200 telescopes. All of Autostarts data and functions can be accessed by using just the 
Mode, Enter, and scrolling keys: All keys are backlit (right). ' ; 



The Optics v 

The ETX-90/EC has a 90-Tnm (3^indi)V 
clear aperture and a focal length of; 1*250 
mm, yielding f/l3:8. It is the. same bp ti- ; 
cal tube assembly \as the, original ETX; 
Will old Em fit on the rie^ EG mount? 
Yes; Will ileade sell the ney mount sepa- : 
rately?,As of. pressjtime the question re- ; 
mained open. M^?*:**^.' 

The optics in pur test telescope , were . 
excellent and consistent \yith the scope we 
reviewed in 1997, which was anonymously ~ 
purchased. Star images came to a precise 
focus with; a crisp^rourid Airy disk sur-. 
grounded. : by a bright diffraction ring 
and several .fainter ones" Star images 
inside and /outside, of .focus were 
indisti nguishable from 6ne & an- 
other. The op- 
, ; , . tics are 




.*;fully baffled to ,su^ scat^ 
tered ; light, and ' multicoatings provide - 
* very contrasty views; o^the Moon oandv 
^tef restrial scenes.; "J'H.. ' e . : V v '< ■ . - ' 
\ v At. ;156^the/scbpe.;ea|ily showed the 
; [companion , of the br)illiant double starf J 
" Rigel in Oribhi Although the 9^arcsecond 
, separation of 1 this * pair; istf t challenging^ 
\.: for smaU - apertures, tlfc}nearr^ . j^magnl^ v : 
- tude difference =ir* bfighmess between the ; 

two stars can .;6^myiieiin:'opdci^that de-' 
: liver, ; lq w-rantirasl ! 
;magnincatibn : thV £TX^90A£C split-4-V 
-arcsecond Gastor in , Gemini with: lots of . I 
' dark slcy between u^exomppr&nts^ WhaW 
^really impressed ; me, hdweverivwas the; 
xlean split of^taOrionis at 25&<; r With a 
: current separation of j ^arcsecondsi tHi^i 
> pair is? within 0:5 arcsecond of the scopeV V 
Dawes, limit The companibn ^ 
: -apparent withm the^fi^ 
of the primai^vand a thread; of dark sky 
divided, the stars during moments of . 
' good seeing; • ; \ ^ {-y. • /, '•, 
Familiar' with how rarely 8-inch 
ahd larjger telescopes [experience 
moments of good seeing, I was"' 
pleasantly surprised by how often 
the atmosphere served . up cliffrac-: 
tiqh4imiied conditions 1 ;fph the , 
small-aperture . ETX^90/EC. You 
don t. see .more detail with . ; the small 
scope; but the sharp images are very 
satisfying and. a Sequent reminder 
; of the excellent optical quality. 



The <Moon was beautiful at any m agmX 
fication, with black shadows contrasting *■ 
sharply with illuminated features along 
t^e terminator. Venus appeared dazzlingly 
white : ivyith no color fringes except those 
caused by atmospheric refraction. Like 
Venus; Jupiter was low in: the; January 
evening sky, but several bancU were easily 
seen on the planet's disk. ... , , - * 
• Saturn was- very impressive/ As the 
planet snapped into fopus in the supplied 
26- mm (48 x) eyepiece, I could easily see 
the /rings' Gassini Division and several 
bands on the ball of the planet. Even at 
this modest rhagnifkation the moons 
Titahv Rhea, and Dion e were clearly visi : 
ble; and Tethys became evident when the 
power was. mcreased to 156x % ' ; ■ 

The bottom line is that the ETX-90/EC 
snowed me everything I could expect from 
an instrument of its size. The mechanics of 
the optical tube assembly are also first rate, 
with barely a hint of lateral image shift as 
the focus knob is turned, back and forth. 

The Mount: 

Although outwardly similar to the origi- 
nal .ETX, the new mount is functionally 
very clifferent The manual slow.- motion 
controls are replaced with small DQ mo- 
tors driving metal \vorrh gears through 
plastic gear trains. Power comes from 
eight AA batteries in the base, and there 
is provision for an external 12- volt source 
(though none is supplied with the scope). 



J internal power comes from eight AA batteries located under a snap-on cover at the 
! v- bottom of the scope's base. The holder clearly shows the correct polarity for each 
battery The scope can also be powered by an optional 12-vort external source. 
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Even discpunt alkaline batteries provided 
more than 20 hours of operation with 
heavy slewing. As the batteries near ex- 
haustion, slewing becomes sluggish. With 
the optional Autostar attached, erratic 
operation is a sure sign that the batteries 
need replacing. 

The mount has internal stops that limit 
rotation in altitude (or declination, if used 
equatorially) to about 125° and in azimuth 
(right ascension) to slightly less than two 
full turns. The damp for the azimuth axis 
is a large lever, and the altitude clamp is 
controlled by a fluted knob on one fork 
arm; -a user can operate both easily while 
wearing heavy gloves. The standard con- 
troller with the ETX-907EC is designed for . 
comfortable one-hand operation. Either 
this controller or the optional Autostar 
must be connected to the scope for the 
motors to operate. The standard controller 
* offers four slewing speeds: 5 P * 0.75°, 8 arc- 
minutes, and 2 arcminiites per second; 

The ETX-90/EC can be set to power up 
in either altazimuth or equatorial mode. 
In the former the motors run only when 
the slewing keys are pressed; in the latter 
the right-ascension drive operates at side- 
real rate and requires polar alignment. At 
first I considered the factory default of alt- 
azimuth rather strange for an astronomi- 
cal telescope, but I'll bet most people will 
start out using the scope this way. In ad- 
dition to checking out a bird feeder and 
other daytime sights, altazimuth opera- 
. tion is convenient for viewing celestial 
objects, since the telescope functions like 
a Dobsonian with electric controls! This 
bypasses the need for a. tripod and the 
hassles of polar aligning the scope. 

The tabletop tripod legs are no longer 
standard .equipment. While this certainly 
helps keep the cost of the basic telescope 
down, its also indicative of. how most 
people will use this instrument, especial- 




tegs for the tabletop tripod are now an optional purchase ($29.95). But as mentioned in the 
text people are likely to use. the telescope in other mounting configurations. 




iy with the Autostar option. Meade sells a 
fieldltripod ($199,953 for the ETX-90/EC 
that is well suited to altazimuth and equa- 
torial use. Another possibility for the ah> 
azimuth configM ration is a; simple pier, 
such as an attractive one available in gar- 
den shops for birdbaths or sundials. Piers 
offer easy access to. the telescope regard- 
less; of where it's, aimed. Another reason 
for using the altazimuth mod? is that it * 
offers full sky coverage. At any latitude 
lower than about 45V at polar-aligned 
ETX-90/EC cannot view objects near the 
southern horizon because the optical tube 
hits the base of the mount. . 

When the Scope is polar aligned the 
tracking rate is very good, easily holding 
objects in the 48x eyepiece for more than. 

an hour. The mount and • 
motors are robust enough • 
to ^support - a 35-mm; or 
small CCD camera for 
snapshots, but the drive is 
not designed for long-ex^ 
posiire astro imaging. After 
slewing eastward, especially 
at. the faster speeds, the 
scope pauses as backlash 
works its way out of the 



gear train before it resumes celestial track- 
ing. Sometimes it took 15 seconds or 
more for the scope to begin moving, and 
twice as much time could pass before the 
full tracking rate resumed. Nevertheless, 
it's easy to eliminate this lag by tapping 
the west push button for a second or two 
to speed up the backlash removal. 

The Autostar 

Advertisements merely, hint at the range 
of Autostar functions; even in this review 
I don't have room to list them all, let 
alone describe them in detail. The more 
time I spent with Autostar, the more I 
became amazed at what is packed into 
this relatively small controller. Here are 
some examples. 

While reading Autostar's two-line, liq- 
uid-crystal display (LCD) my first eve- 
ning out with the scope, 1 decided to ex- 
plore the Event menu. Here a keypress or 
two gives the times of sunrise, sunset, 
moonrise, and moonset (accurate to a 
few minutes for the Sun and about 10 or 
so for the Moon) as well as the dates and 
times of upcoming principal Moon 
phases. Also available are dates of meteor 
showers, solstices, equinoxes, solar and 



A flip mirror, operated by the arrowed knofc directs light from the straight- 
through. port for a camera to the 1 V4-inch eyepiece position. The drive is not 
designed for long-exposure astro imaging, but snapshots of terrestrial scenes 
and bright astronomical targets are possible. 
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The standard 8x21 f erect-image finder has 
good optics but is very difficult to look through 
in some orientations of the scope. Many peo- 
ple may prefer an optional 8x24 right-angle 
finder (£49.95) available from Meade. 

lunar eclipses, and the "Min. of Algol." 

Assuming that this last item might be a 
mystery to beginners* I pressed the Enter 
key to learn more and was informed that, 
whatever u Min. of Algol" was, it was go- 
ing to happen in a few hours. 1 pressed 
the Go To key arid the scope's motors 
whirred into action (when slewing at 
high speed they sound like one of today s 
ubiquitous remote-controlled toy cars) as 
the scope headed to a point high over- 
head. It stopped with a nondescript white * 
star in the eyepiece, and I could imagine 
someone new to astronomy thinking, "So 
what?** The answer came with additional 
keypresses. Algol, I learned from reading . 
the LCD, is Beta Persei. Also displayed 
were its celestial coordinates, magnitude, 
spectral classification, and information 
about it being a multiple star located 72.4 . 
light-years from the Sun. A final keypress 
launched, a 300 -plus -word description of 
this eclipsing variable star scrolling across 
the LCD. That's roughly equivalent to a 
half column of text on this.page. Sudden- 
ly Algol (and its upcoming minimum 
light during eclipse) became a lot more 
interesting! 

• Some of the information on Algol, 
would be cryptic to a beginner (some 
abbreviations left even me wondering); 
But several terms in the description — 
"light-year," for example — appear with- 
in brackets, and a keypress shoots you to 
a definition. This is the first ' telescope 
that can give you a course in astronomy 
— impressive stuff. . "■. • 

With upward of a megabyte of com- 
pressed text stored in Autostar, there are 
bound to be some mistakes, but they 
should be fixed quickly. What makes the 
unit attractive from this standpoint is that 
it is engineered with software revisions in 
mind. An optional cable connects it to an 
IBM-compatible computer so that the soft- 
ware can be updated with files downloaded 
from Meade's Web site (www.meade.com). 

Most field tests were done with the telescope 
in altazimuth mode using the optional field 
. tripod. This arrangement allowed full access 
to the sky, but It was difficult to reach the 
focus knob when the scope was pointed to 
high altitudes. An optional electric focuser is 
available. 
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It can even be linked to another Autostar 
to transfer files between units, including 
catalogs of user-entered targets. . 

With Autostar able to do so much, the 
question arises as to how easy it is to op- 
erate. I learned the answer in an unex- 
pected way. 

I assumed my experience with Meade's 
computerized LX200 telescopes would 
breeze \ me through Autostar s basics. 
Wrong! As the Sun set on that first clear 
evening, I plugged Autostar into the scope 
and was confronted with a very unfamiliar 
initializing procedure. There's no need to 
explain the steps here, since the manual 
walks you through them with clear in- 
structions. Furthermore, you can do them 
anytime — they don't require viewing the 
sky. I recommend you spend 30 to 45 
minutes indoors with the Autostar the first 
time you turn it on. This will give you 
plenty of time to enter data (some of 
which needs doing only once), make and 
correct mistakes, calibrate the motors, 
and, most important, learn to navigate 
Autostart menus. Skip entering your ob- 
serving site's precise coordinates (if you 
know them), since the proper format isn't . 
obvious on the LCD. Instead, select a near- 
by geographical location from the huge 
database in Autbstar's memory. The for- 
mat of these data will guide you when you 
input your own values later. The unit can 
be set up for multiple sites, each of which 
can be selected at the touch of a key. 

After this initial setup, I mounted the 
scope in altazimuth mode, on the field tri- 
pod resting on my gently sloping drive- 
way. Because Autostar has no internal bat- 
tery for. its clock, you must input the date 
and. time whenever you power up the tele- 
scope. The default values are the last date 
the scope was used and 8:00 p.m., so a few 
keypresses will typically be all that's neces- 
sary. As an indication of how well Autostar 
is engineered, when the display requests 
the. date and time, a map light automati- 
cally turns on so you can read your watch! 

I selected the "easy" alignment proce- 
dure and followed the instructions that 
scrolled across the LCD — no need to 
rumble with the manual in the dark. First 
I leveled the telescope's tube and pointed it 
north by eyeballing the North Star, which 
was just emerging out of the twilight. This 
done, I hit the Enter key and was instruct- 
ed to center Capella in the finder. Before I 
could glance up to see if this star was visi- 
ble; the scope automatically began slewing 
and stopped with Capella well within the 
field of the finder. 1 was astounded* 




The polar-aligned mode is the only arrangement that allows automatic tracking of celestial 
objects with the standard hand controller. At latitudes below about 60°, the base of the polar- 
aligned mount blocks tne'scopefr^ 



Clearly the accuracy of this maneuver 
hinges on how well the scope was initially 
leveled and aimed northward, and my es- 
timates were rough. Using Autostar's. slew- 
ing keys I nudged Capella to the center 
of the cross hairs and hit the Enter key. 

Now I was told to center Diphda; It 
made no difference that I couldn't recall 
which star was Diphda, for the ETX-90/EC 
was already heading toward the south- 
western skyline. Orily one star was visible 
in the finder when i the scope stopped, so 
I centered it and. hit Enter. Within a few 
seconds "align successful" flashed on the ; 
LCD and the motors began tracking. ; 

Jupiter was pbvipus in the twilight and . 
also easy to locate Within Autostar's Ob- 
ject menu. I hit the Go To key and the 
scope began slewing in. the right direc- 
tion. Time has duiled the memory of my 
first telescopic peek at Jupiter nearly four 
decades ago, but I cpuldn/t have been 
more excited than I was this evening as I 
watched the. giant planet slide into the. 
eyepiece field. Aiming a telescope at such 
an easy target isn't much to brag about, 
but the ETX-90/EC. is likely to be a first 
telescope for many people. To have it find 
jupiter automatically;is.simply amazing! 

Venus was hear the horizon, but the. 



ETX-90/EC effortlessly positioned it within 
the field of the main eyepiece. A little 
higher was the waxing crescent Moon. I 
was a bit surprised when the scope.missed 
this target — in the finder, but not the 
main telescope. Calculating the position 
of the rapidly moving Moon requires ex- 
tremely complex algorithms. Indeed, Isaac 
Newton is said to have complained to 
Edmond Halley .that thinking about the 
Moon's motion "made his head ache and 
kept him awake so often that he would 
think of it no more." So it seems fair to 
cut the ETX-90/EC a little slack. Further- 
more, tapping the slewing keys for a sec- 
ond or two is all it took to center the 
Moon in the eyepiece. 
* Saturn was my next target, and the. 
scope placed it dead center. Almost as fast 
as I could hit the keys I jumped to Al- 
debarari, the Crab Nebula, Rigel, the; 
Orion . Nebula, Betelgeuse, Castor, and 
the double star Mizar in the handle of 
the Big Dipper, which was just kissing 
the treetops along my northern horizon. 
As a test, I asked the scope to point to 
M17 in Sagittarius, but the LCD correct- 
ly showed "below horizon." 

As with a polar-aligned mount, the al- 
tazimuth tracking easily kept objects in 
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COMPUTER CONTROL 



AUX HBX 



OFF 



One *aux" port on the scope's controf panel is for theioptlonai efeciric f^ser, while the other 
is for connection to a computer. Unllke other Meade computer-^ewed ^ J scbpes^the5brains* of 
the CTX-90/EC are in the Autostar rather than the scope's base, so computer control is possible 
! only whenthe Autostarts attached. * v ^ ; ;->:;- V V ; ^/ ' * 



4he^ hour. J 

;lt *ven tra^ 

of the zeni^^ op- ■ 

erate at tracking speed they make- a "stut-v^u 

^tiring" ^piind ^emiiisceht of a Tfax ma£.; 

^riine!^ 
not annoyingly so and there appears to :'; 
be a small amount of yibration. At mag; 
nificatipns of 250x tlie imag^^etime^ 
seemed to" j itter in - synchronization witnf ; ; 
trie sound of the ■.mbtof^-Jf 4^n\ajwa^;^ 
happen^^^ seemed. top, much pf a*^ 

" coincidence to be just the jigging caused / 
by atmospheric seeingvjt wasn't enough ; 
to be "a problem. ' ' ' •' .TV:"-/ 

; The ; scope moved rapidly between obf . 
jects, taking just over a hauf minute tp^| 
slew the 52° from Rigel to Castor and 45 . 
seconds 1 to cover 1 01 ° between Castor and 
Deneb; A;beep that sounds at the end of? 
slewing^ is; riot* me : :end of tKe. centering . 
routine; it marks when; the scope reverts 
to tracking mode, after which a few sec-, 
bnds can still be spent automaticalry re- " : 
fining the centering. / ^ ; 

• To check the pointing accuracy I. used; 
Autostars internal catalog and the Go Jo . 
function to slew tojmore than a dozen 
bright stars scattered around the sky., All 
but one lay well within the 1° field of the 
26- mm eyepiece. 

■ AutpstarV /LCD* is. remarkably robust 
in cold weather. Coming from a warm 
house, it was still easy to read after oper- 
ating for more than three hours at a 
bone-diiUmg / lO°JFahrenheit. I did,. how- 
ever, have to slow the scrolling speed for , 
the text to remain legible. It's important 



to have fresh batteries, -sinceT £ r cold-ih- 
duced yoltagi drdpV ^xa/ierbated by slevv- 
ing can cause the Autostar to become er- 
ratic. My- on ty field -tes^ . failure occurred 
jjnder^just * 
unii^ff ai^^ 

required stepping throjigh the alijmrhisnt 
proc^ure agairt t6 synchrom^ 
wth^tne. sky^ ' ?;{. ; : •.• 

In ^idctitiptf^ \ 
Autostars datafjase includes "several/doK- 
en Earth-orbiting satellites (more ;<:an be 
added)v;^ ? 
scope - that: is. c#afe of tracki ng the^e 
swiftly mbVirig targets. Orbital elerhents. 
for sateMites^ 
Meade isrexpandi^^ 
Autostar owners ; can download up r tp- 




The straight bands- recorded in this video 
image ^ from 'the.- author's double-pass, auto- 
coUirnation test ,with. an 85-lines-per-inch 
Ronchi grating shows thatthe ETX^90/EC has 
smooth well^orrected optics, t /, 



date elements (this wasn't ready at the 
time of my tests). An upcoming favorable 
pass of the Mir space station prompted 
me to manually update Autostarts orbital 
elements, which was easily done with 
Autostart Edit function. True to claims, 
Autostar identified the^ Mir passage. It 
took only a few keypresses to automati- 
cally slew the telescope to the right posi- 
tion and wait for Mir to appear. 
■ The Autostar offers "tours" that are 
tailored to the present date. They direct 
observers to showpiece objects, including 
the Moon and planets if then visible. 
Most of the objects are accompanied by 
LCD descriptions. The Moon has differ- 
ent descriptions based on its phase, and 
prominent features near the terminator 
are highlighted/ * 

It's exciting to think how the ETX- 
90/EC can be coupled, to a multimedia 
computer to introduce people to astron- 
omy! Gf course, this can .be done with , 
most of today's computer-con trolled tele- 
scopes, but opportunities will be* much 
greater how that the technology is avail- 
able in a "beginner's'* instrument. 

Final Points 

Price alone makes it difficult to nitpick the 
ETX-90/EC At; the heart of any telescope 
is optical quality. Several generations of 
• amateur astronomers have elevated the 
3!4-inch Queslar to icon status because of 
its fine optics. The three ETXs that I've 
used have matched the Questars I've tried. 
. : The ETX-90/ECV mount and drive 
system are not intended for astro imaging. 
Rather, they are for slewing to arid track- 
. inf objects for visual enjoyment They do 
this very well, though backlash in the gear 
train- requires a deft touch on the motor 
controls in the altazimuth mode when 
viewing at hi^h magnifications. 

If this were the first telescope with a Go 
To function, it would be hailed a miracle. 
Computer-slewed telescopes, however,- 
have been part of amateur astronomy for 
more than seven years, But you can't com- 
pare the Autostar-equipped ETX-90/EC to 
them, since the nearest competing tele- 
scope costs nearly four times as much and 
still lacks many of Autdstar's features. 

6ne final thought. Someone with an 
affinity for collecting should consider buy- 
ing an ETX-90/EC and Autostar and pack 
them safely away, I believe that one day 
. museumgoers will look^t one of these in- 
struments in a glass case and read a plac- 
ard stating that this telescope changed the 
way everyone looks at the stars. * & 
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10 top telescope ideas of 1995 

Sinnott, Roger W 

Sky ind Telescope; Jan 1996; 91, 1; Research Library 
pg.30 



TOP 




OF 199' 

BY ROGER W. SINN 01 



WHAT NEW PATHS are telescopi 
makers blazing today? Who 
changes to our instrument! 
will make CCD work easier? All too offer 
we sit back and wait for new concepts t( 
jump at us from splashy magazine ads 
. forgetting, that commerrial products ofter 
lag by several years the innovations from 
clever individuals with home workshops. 

Every year Sky & Telescope's editors, 
seek out these creations where the ex- 
change of ideas is especially intense: great : 
amateur get-togethers like Astrofest in 
Illinois, Stellafane in Vermont; the Texas 
Star Parly, and the Winter Star Party in 
Florida. Many innovators derive as much 
pleasure from sharing their insights as 
they might from turning a profit. Other 
twbts have wafted our way over the tran- 
som. We don't daim that all these ideas 
are new — few things under the stars re- 
ally are — but all deserve wider notice. 

30 Sky & Telescope January 1 996 



xwuiuiui ana ciean jnci/ieuana demonstrate their two-seater binocular chair, where both 
observers view, the same field at once. By simply shuffling their feet they can swivel 
around the sky without getting out of their seats. The other chairs also swivel. In the 
version seen at far left in the lower picture, as soon as an object has been located in the 
binoculars, a rightward roll of the observer's head, provides a close-up view with the 6- 
inch t/4 rertector that also serves as a counterweight! Sky & Telescope photographs by 
Roger W. Sinnott except where noted otherwise. . 

1 • Binocular chairs* Numerous stands exist for supporting large binoculars 
and aiming them to any spot in the sky (SAT: June 1993. page 35). But a stand does 
nothing to alleviate the crook in the neck that often results from such observing, a 
problem that Has long intrigued medical doctor Randall McClelland (2138 Grove 
Ave.. Quincy. 1L 62301), Since 1991 he has designed and built six full-fledged binoc- 
ular chairs, most of:which he let people try out at Astrofest last September. 

McClelland has found that the. secret to designing such a chair is to mount the 
binoculars so they swing on a pivot arm whose axis passes through the observer's 
ears rather than eyes or neck. The head can then tilt comfortably through a wide al- 
titude range; without the heed to readjust a neck rest or back support. 
. . Most of McClelland'?. chairs swivel on ball-bearing-type lazy Susans of 12-inch di- 
ameter, common hardware-store items. His big two-seater rides instead on four 
casters guided by a central azimuth bolt.. The front and back casters are 20 inches 
* apart, while those to ;the . left and fight are spaced 24 inches for lateral stability. 
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aligning it with the main instrument or 
trying to locate a suitable guidestar. Be- 
fore one screw can push on the small 
tube, another screw must be loosened, 
and the tube never moves in the direc- 

. tion it is pushed. 

Connecticut amateur Martin Hamar 
got ihe idea for an improved guidescope 
carrier from his years designing laser in- 
struments. His friend Carl Lancaster (41 
Old Orchard Rd., Riverside, CT 06878) 
then implemented, the idea, as pictured 
below. The skyward mounting ring has 
the usual three screws and never needs 
adjustment. The other ring uses two mi- 
crometer, heads that push at right angles 

..against flat plates fastened to the 
guidescope tube. A wraparound spring 
maintains contact. 

Martin Lewis (3 Sheaveshill Ct., Col- 
indale. London NW9 6BP, England) 
brought a variation on this theme to the 
Texas Star. Party. His transportable Dbb- 
sonian has a V cutout in the main tube's 
upper-end ring, within which the finder 
is attached by a single long screw 
through the dewcap. The lower end of 

. the finder rests against two nylon adjust- 
ment screws at right angles and is held in . . 
place by a spring. The finder is easily re- 
moved during transportation. "Aligning 
the finder is now accomplished . in a 
quick and painless manner " he adds. 



meht contains a/paraboloidai primary mirror, a convex sec- 
ondary and concave tertiary having matching spherical curves, 
and finally a small flat./ 

Woods's telescope is based on. a design by West Virginia 
amateur David Stevick that appeared in ATM Journal 
Spring/Summer 1993, the quarterly edited bv William J. Cook 
(17606 28th Ave. SE. Bothell, WA 98012)V'Annual subscrij)-. 
tions cost $20 in the United States. $30 elsewhere. ■' 

5. Guidescope mounts. Traditionally, guidescopes and 
finders are attached to a larger telescope tube with standoff 
rings, each of. which. has. three screws 120° apart. But it can be. 
frustrating to change; the small telescope's aim. either when 




In the guidescopes made by . Martin Hamar and Carl Lancaster 
(at far right), two micrometer heads, set at right angles, simplify 
the process of offsetting the tube to find a suitable guidestar. 
Later, the micrometers can be returned to their zero points ■ 
when the scope is used as a finder. Lancaster photographs. 
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Each of Joe LippTs finder rings contains a single saw cot (that for the rear ring is on the 
other side, out of view). These permit twisting the finder left or ri^t for alignment Up- 
down adjustment is also possible, thanks to elongated screw holes in the mounting stalks. 
The screws make it easy to pivot the finder do wn against the main tube when not needed. 



page 237). Belgian inventor Alphonse 
Poupliertracks spacecraft iwith a pair of 
cdni^uter-controileid rollers ■ ; under his 
Edmund 4-inch Xstroscan (S& T: August 
1993, page 76). 

But isn't there a simpler way? Me- 
chanical engineer . Pierre Lemay (112 
Alain, Blaihville, PQ J7C 2V1; Canada) 



6/ Streamlining a telescope. The 

smaller a reflector is, the more ungainly 
it looks with the usual rack-and-pinion 
focuser and finderscope. These compo- 
nents stick out disproportionately, snag- 
ging all too easily when the tube is re- 
moved from the back seat or trunk of a 
car. Jcie IJppl (10697 Sumac Lane, Sister 
Bay, WI 54234) showed off his simple 
solutions at Astrofest. 

First, Lippl mounted his focuser from 
inside the telescope tube to lower its 
profile arid permit a smaller, less ob- 
structive diagonal mirror. Second, he 
cut tight-fitting finder rings from thin 
plywood using a jigsaw. A single saw cut 
on the side of each ring makes it ex- 
tremely flexible, permitting the finder to 
be reaimed through a substantial left- 
right angle in seconds. There's no fid- 
dling with screws, and once the finder is 
properly aimed it stays put. Moreover, 
the rings pivot so the unit can fold down 
against the main tube during transport. 

7. Equatorial sphere mount* 

The ease with which a telescope on a 
spherical base can slew to any part of 
the sky has long fascinated astronomers, 
but getting such an instrument to track 
is something else. When he needed a 
polar axis for star tracking, California 
amateur Norman James arranged for a 
mo torrdriven suction cup to grip the 
large fiberglass sphere containing his 
12/2-inch reflector (S&7: . October 1972, 



believes there is. Last July at Stellafahe 
he demonstrated a 6-inch f/4 Newtonian 
reflector that he had mounted inside a 
lO^inch classroom globe with its top cut . 
oft This cardboard segment of a sphere, 
. covered with, auto-body filler and sand- 
ed smooth on a lathe, is supported 
underneath at three points. Two of the 
supports are motor-driven rollers in- 
clined parallel to each other at the ob- 
server's latitude angle, while the third. 
support is a free-spinning ball like those 
found in conveyer belts and table-saw 
extensions. . 

The two rollers, whose surfaces 
Lemay sanded rough for better traction, 
make one full turn every three hours. . 
Their diameters are one-eighth that of 
the globe, so it turns once in 24 hours 
for celestial tracking. This unit is the 
prototype for Lemay's next project, a 
20-inch sphere-mounted reflector. 

8. Thermally controlled trailer. 

A chilled primary-mirror box? A special 
compartment that keeps eyepieces 
slightly warm? These are but two of the. 
innovations that Drake Damerau (26503 
Nagei St., Roseviile, MI 48066) has in- 
corporated in the customized trailer that 
carries his 20-inch f/5 reflector. 
■ As Damerau barrels down a hot, 
dusty road to the observing site, his pri : 
mary mirror sits safe and snug in an in- 
sulated ] compartment through which 
cooled air is pumped. His thermoelec- 
tric unit, cannibalized from a Coleman 
camping cooler, tries to cool the air to 
40° Fahrenheit below ambient. He mon- 




Pierre Lemay's sphere mount includes several adjustments. A wing nut and curved slot 
on each side of the base allow the rollers to be set for any latitude between 20° and 60°. 
The vertical control knob is used to fine-tune the polar alignment Finally, the horizontal 
knob shifts the tee^mning ball slightly toward or away from the rollers, thereby pro- 
viding slow motion in declination/ Sfry & Ttiescope photographs by Chuck Baker. 
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As demonstrated at As- 
trofest, Drake Darner- 
au's climate-controlled 
trailer uses concealed 
muffin fans to circulate 
warm and cold air to 
the places where it is 
needed. At remote ob- 
serving sites all power 
comes from a pair of 
deep-cycle marine bat- 
teries. Back home in 
his driveway, Damerau 
can power the trailer 
- from house current and 
recharge the batteries 
as needed. 




\ 




In Ken Ramsley's tele- 
scope, the green knob ' 
controls focus while the 
red knob at far right ".; 
shifts the entire tele- 
scope longitudinally 
with respect to the . 
single-arm altazimuth 
yoke. In this way 
.Ramsley quickly . . 
restores balance after 
changing eyepieces. 
Baker photograph. _■' 



itors an external digital thermometer 
and shuts the cooler off when the mirror 
has reached the anticipated nighttime 
temperature. This way he can begin ob- 
serving as soon as he sets up the tele- 
scope, without a cool-down delay. 

Damerau. then folds down a side 
panel on the trailer to create a horizon- 
tal chart table. The exposed recess con- 
tains 12-volt accessory ports, a battery- 
level indicator, a radio and cassette 
player, softly glowing red chart lights,; a 
digital clock, and a box with holes on 
top for 12 eyepieces. A rheostat-con- 
trolled heater for the air drawn through 
this box keeps all the eyepieces slightly . 
warm as a dew deterrent. 

9. Telescope with balance con- 
trol- Tocuseirs that carry the diagonal 
mirror and move parallel to a Newtonian 
reflectory tube, rather than in and out, 
are gaining favor among telescope mak- 
ers. This approach keeps 1 the . eyepiece 
reasonably close to the diagonal, and also, 
provides a firm platform for attaching a 
camera body. But Ken Ramsley (3 Water 
St., Ashland, MA 01721) has gone a step 
further, allowing the entire tube of his 6- 
ihch f/5:2 reflector to be shifted with re- 



The rope and pulley system on 
Tony Johnson's unbalanced tele- 
scope evokes the rigging tech-, 
niques devised long ago for 
swinging heavy booms on sailing 
ships. The fixed end of the rope 
is bolted to a Vi-inch brass pipe 
tee that he re tapped so it would 
ride along a to- inch threaded rod 
controlled by a windshield-wiper 
motor. Another pipe tee, similar- 
ly retapped and riding on the 
' hand-crank rod (arrowed; in the . 
close-up), carries a pulley 
engaging the same rope in the - 
middle. Turning the crank or 
operating the motor provides : . 
slow-motion control in decline- - 
tion. MacRobert photographs; 



spect to the yoke that carries it This way 
he can instantly restore balance after ex- 
■. changing a heavy eyepiece for a light one. 

10. Purposely unbalanced tele- 
scope. Then again, does a telescope 
have to be carefully balanced? "No!" 
says Tony Johnson (2762 Vermillion St., 
Lake Station, IN 46405), who brought, 
to Astrofest the wooden-fork mount he 
recently made for his Meade 2080 tube 
assembly. The declination bearings are 
attached well up the telescope tube, so 
the mirror end of the telescope wants to 
drop a tendency prevented by a rope 
continually, tugging on the sky end of 
the tube. 

To slew in declination, Johnson loosens 
the lower end of the rope from its boat 
cleat, hauls it in or lets it out, and then se- 
cures it again as soon as the telescope is . 
pointing roughly where he wants it.-., He 
then has available two slow-motion con- 
trols in declination: a windshield-wiper 
motor controlling the fixed end of the 
rope, plus a hand crank , mounted near 
the eyepiece (see the photographs 
below). One turn of this crank shifts the 
telescope about l A° in declination! 

"Having my telescope unbalanced 
seems to make it more stable Johnson 
notes paradoxically. "I can freely inter- 
change eyepieces and accessories of dif- 
ferent weights with no concern about 
image drift." & 
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ABSTRACT: The. 8-inch f/6 Meade Star finder. Equatorial, (around $800). is a classic Newtonian 
reflecting telescope that can, with a few 

accessories and modifications, be used for astrophbtography. Its aperture 
allows it to detect deep-sky objects as faint as magnitude 13.3, while its 
power is sufficient for'- lunar, and' planetary ' observation. Its', flexible . 
mounting and clock drive' allow it to keep an object; in view for- 10 
minutes or more. " . ' '.' 

TEXT: ' • . . ' ' : v " V'' - _ • ■ 

It was the quintessential telescope of -..your.: father or gxandf ather ' s 
day:, the classic, economically priced. Newtonian, /with its ./long white tube 
. and German- equatorial mount. That, staple -instrument, of ., 
.yesteryear seems eclipsed- today by . increasingly : popular Dobsonian 
telescopes and ubiquitous Schmidt-Cassegrain .outfits . Yet; the . affordable 
Newtonian design still lives, - filling a niche between the former,, which 
can't track with the sky, and. the latter, whichcosts .upward of . 
. $2,000. ' ;■ " * - ; ■ '. ' 

While a number of companies market Newtonians in and beyond the price 
range of Schmidt-Cassecjrain telescopes, a handful. still offer 
moderate-aperture, . budget-priced Newtonians/ with; equatorial 
mountings. The 8-inch f/6 Meade Starfinder Equatorial has 
features useful to both deep-sky and planetary enthusiasts. Its focal 
. ratio. retains' the. flexibility of wide-field observing without .sacrificing 
•higher power for. lunar and planetary observing. ./.Because of' its ' 
.clock-driven equatorial mount, the telescope* tracks with 

the. sky, eliminating the. need for constant, bump-arid-nudge recentering. Its 
8-inch aperture reaches down to magnitude 13:3" while theoretically - 
.resolving 0.6 arcsecond details'. And. with a. few accessories . arid ■■" . 
modifications, the Starfinder can be used for -astrpphotography.'. All this 
for a sticker price of around $800, which • includes : shipping.. 

ARRIVAL AND ASSEMBLY 
The Starfinder Equatorial ASTRONOMY- tested was pulled, from Meade's 
inventory and shipped in. four parts: the mount, .and legs .in one .box, . 
\ the optical assembly in another, and .two counterweights packed in separate 
boxes . • \ 

Assembling the mount and pier is straightforward..- Three legs 
•attach to the pier with wing nuts. Two flexible metal straps bolt to the. 
mount's saddle plate, which secures the optical tube.. Two 
counterweights (one 10 pounds, the other 5) slide onto the declination 
shaft, held in place by hex socket set screws In case the weights slip, a 
retaining washer at the end of the shaft prevents -them from. falling to the 
.ground: '. * ' • * ; 

After unpacking the optical tube assembly box, . yoii , install the mirror 
cell (in which the mirror is already mounted) in the tube and then 
attach the 1 1/4-inch focuser and a 6X30 finder scope. The tube's back end 
has two sets of three holes that accept the" mirror cell: One- set, placed 
farther back on the tube, holds the cell for general observing. The second 
set, a few inches forward,- holds- the cell for- prime focus photography. 
(This forward position fully illuminates a camera f s\ 35mm X 24mm field.) 



Metal plugs in the mounting holes punch out before you use hex -screws 
to secure- the cell inside- the tube.. Both the focuser and finder go on the 
tube's front end, held in place with nuts and-. bolts. The secondary mirror ' 
and its mount is installed at the factory.. ; 

Before placing the tube oh the equatorial mount,, loosen a 
hex bolt where the declination axis pivots in altitude. Align the bolt 
with a scale on the mount (printed in 1 degree increments) so its 
position reads the same number .as your latitude and. then tighten. 
This aligns the declination axis. with your latitude,, which '.is: 
essential for allowing the equatorial mount... to track 
objects as they move across the sky. 

Now all the elements of the Starfinder. come together. The optical 
tube sits on. the mount's saddle, held in place by two metal ' straps . . 
Strap ends slide into slots on the mount and . tighten with thumb nuts.. 
Loosening the nuts allows the tube to turn and position the focuser. for 
more convenient viewing. Loosened straps also ■ let -the tube slide forward 
or back for proper balancing. When loosened} enough, the straps slip out of 
their slots, allowing you to completely remove the tube from; its 
mount for separate storage. 

. MATERIALS AND QUALITY 
The Starfinder equatorial mount, painted flat black, is made of 
cast , iron and machined steel components and^ weighs 34. 'pounds without 
counterweights. Its declination axis'has a knob; .that --hand-lightens to 
secure, but not lock, ' the axis. ' A Teflon tip- presses ' against the steel 
shaft but doesn't score it . This allows you \ to i.moye. the ■ scope slightly in 
declination without having to reach around the tube to * completely unlock 
the knob. An optional tangent-arm assembly ,($78.)". provides manual 
slow-motion for declination. 

To automatically move with the sky, -the.--.' right- ascension axis has an 
electric clock drive that runs off 120 volt AC house- current ... A slip 
clutch allows positioning the scope in right ascension by hand without 
disengaging the motor. The axes -have - etched scales . for declination 
(1 [degree] increments) and right ascension: (5. minute- increments) . '.There 
are no vernier • scales provided for finer accuracy., 

The Starfinder ' s 4-foot-long optical tube. ( 15: pounds) is of compressed 
cardboard painted flat black on the inside, .with' ah -exterior tightly 
wrapped in a spiral fashion with, white vinyl -tape - Though the tape 
increases tube rigidity and durability, it makes for a tube surface that 
isn' t smooth; trapped air bubbles between layers are-.- noticeable . 

■ Another -drawback of the cardboard tube is that its accessory holes in 
the tube might fray with repeated use, such' as when relocating the mirror 
cell between its general observing and optimized photography mounting 
points. If you anticipate frequently relocating the mirror for different 
applications, line the holes, with an epoxy glue to- prevent., fraying .• 

The Starfinder 's 1 1/4-inch focuser is. plastic .with .a metal 
rack-and-pinion mechanism. It has a two-inch. travel that accommodates a 
wide variety of eyepiece designs. After several observing .sessions, the 
focuser developed a small but noticeable amount- . of • play that, despite some 
.improvement after retightening the rack-and-piniori housing, never 
' completely went away. . • 

While this" focuser performs admirably -over a wide range of observing,, 
astrophotographers might want to consider installing a beefier focuser, 
perhaps one that even accepts 2-inch eyepieces, . available, from Meade or a 
whole. host of third-party suppliers. 

At the Starfinder 's heart is a full-thickness (1 3/8 inch) 8-inch f/6 
mirror made of low-expansion .Pyrex glass; . housed . in' a two-piece aluminum 
mirror cell. The housing that ' holds the mirror"; is separated - at three- 
points from a plate that attaches. to : the tube. Compressed springs around 
the posts at those three points provide tension when the mirror is 
adjusted during optical alignment, done with wing huts that stick out of 
thebackof the cell. 

The telescope's 1 . 5-inch minor axis-diameter secondary mirror is 
housed in a cell supported in the telescope's tube .with four vanes. This 
mirror cell pivots left and right by loosening a nut and turning the cell's 
support bolt . Three hex socket head screws move. the. secondary mirror in 
its cell for fine collimation. 



Though Meade, says it collimates' the Staff inder's optics in-factory, 
the scope I tested needed adjustment. The manual .includes step-by-step 
instructions on how to collimate the telescope. Collimating the main 
mirror was quick and easy,, .but the secondary f s ;.ti.Lt screws were .coated in 
black paint, which f irst ' had* to be removed before* alignment". , After 
collimation (which took 10 minutes the first time I did it)', the scope held 
alignment remarkably well, considering the jostling it - took getting in and 
out of the garage between observing sessions.., 

OBSERVING AND BEYOND . !V 
I tested the Starfinder on three separate evenings in- temperatures - ranging 
from l"5[degree] F to 45,[degree] F. Optically, the "scope performed 
beautifully. Detail on the First Quarter Moon was sharp and displayed 
excellent contrast. Later in the month, when the Moon was out of the way, 
I enjoyed wispy tendrils in the Orion Nebula and. resolved six members of 
its Trapezium star cluster. V 

.To get you started in observing., the Starfinder- "comes with a- 25mm 
Modified Achromatic eyepiece that yields a power of 48 and a 50 arcminute 
(just under 1 [degree]) field of view.. This serves as a basic low-power 
eyepiece; : two more eyepieces with focal lengths in the '7mm to 10mm and 13mm 
to 17mm range would serve to round out ah ideal, collection. . 

To. test the- mirror's figure I examined" put-of-'f ocus images on either 
side of a bright star's perfect focus, using a .7mm; Televue Nagler eyepiece 
that gave 171x. At high power, just out of focus, a star's image breaks 
into a series of concentric rings. If the rings, are perfectly spaced and 
appear identical inside and outside of. focus,;." the optics .are perfect . If 
they seem distorted, the optics still need .alignment or some, other • optical 
defect may be present (see "Test Your Scope r s. Optics, " July 1994) . 

When I compared the rings on either side. of; focus for the Starfinder 's 
mirror,. I. detected an ever-so-slight intensity difference in the inner 
ring. -.' This suggests. .that the mirror "I evaluated- has. a .-tiny amount, of . 
■ spherical aberration..' - Being able to detect' such/- -a' minute' flaw is more a 
testament to the power of star testing; images in .focus, for all intents 
and purposes, still looked very sharp. 

The Starfinder' s equatorial mount is beefy and seems more 
than adequate to. support ■ the .8-inch scope Even .wi.th- rough polar 
alignment, the mount's clock drive kept an object, iii. the field of 
view of a 13mm Televue Nagler eyepiece (92x, 53! field of view) for more 
than 10 minutes. Rapping the tube at this power- created, vibrations that . '* 
took 3 to 5 seconds to dampen out. After moving: -to another object in the 
sky, I. detected a 4 arcsecond drift. until th'e clock- drive ' s vorm gear took 
over moving the scope.- . : ■ .- 

As a visual scope, the Starfinder 8-inch f/6 is fun to use and 
performs well as a deep-sky and lunar scope With; an upgraded; focuser and 
a dual-axis drive corrector, it would also. be an ideal scope for a first 
deep-sky astrophotography rig. One bonus this Newtonian holds for . 
astrophotographers is its long tube; there ' s plenty of room for a 
decent-sized guide scope or equipment for piggyback, photography. 

Combined with its potential and a cost of ;less than $8:00, the 8-inch 
f/6 Starfinder Equatorial Reflector proves that an "old-fashioned" 
Newtonian reflector, the progenitor of most telescope designs on today's 
market, still. holds plenty of promise for the observer and photographer of 

; the- 1990s. \ : .. ' " * '"' ' - : 

'Added material 
8- INCH STARFINDER EQUATORIAL REFLECTOR 

•Standard specifications 

Aperture ■ ' ' 8 inches;. 

Focal ratio ' 6_ 

Primary mirror thickness . .. - 1*3/8 inches . 

Secondary size (minor axis) 1.5. inches 

Secondary obstruction (by diameter) -19 [percent]. 

Size of focuser 1 l/4-"-inch • 

Standard eyepiece 25mm Modified Achromatic 

Finderscope ' ' . .- ..' " 6X30 

Total telescope weight (including mount) 64 lbs.. . 
Weight of heaviest component (mount with 



counterweights}.. : 49, lbs 

Typical selling price $700 

Cost of ; shipping $7.5 

Promised delivery time ' 30 to 60 days 
Optional accessories .< 

#55 slow motion declination control * • $78 

#47M dual-axis drive corrector (includes #55) ' . ; $3 99 

#43 right ascension axis drive corrector $129 

Meade Instruments Corporation, 16542 Mill ikan Avenue, 
Irvine, CA 92714-5032, (714) 756-2291 

BLACK TUBE STRAPS SECURE the telescope, to its mount; brass hand 
knobs tighten the straps. A silver arm with knobs /seen below the saddle is 
the optional tangent arm, which provides manual slow-motion control for the 
declination axis. On the mount proper. is the declination lock knob. 
To the right and below it " is a latitude scale .and : locknut . ; The box - 
in the lower right houses a clock drive motor'. . • ■ • 

STARFINDER ' S PRIMARY- MIRROR CELL attaches ' to - the, tube just forward- of 
a black tube ring. A metal punch-out tab marks' the* attach point for 
astrophotography. 

THE SECONDARY MIRROR SITS in a four-vane "spider 11 mount. A 
center, post adjusts the mirror up and down and rotates .it;. Hexhead 
collimation screws on the back of the cell provide: fine alignment . 

CLIPPED INTO ITS CELL, the primary mirror' is supported on a 
mounting plate at three points by , spring-surrounded posts.. Wingnuts 
adjust spring tension, , tilting the mirror cell during - optical, collimation. 
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8 inch $275.00 

-On the Moon and Jupt», the Odyssey 6 
trowed as much detail as several 8" 
Schntit-Cassagrafns nearby." 
David McGouQh. Mifltaoton, NJ. 
-ft is worth twos what I paid, but 
pteass donl raise the price. I want 
to set my son one in a few yean." 
Tom Johnston, Boulder, Cola 



4 



10.1 inch $345.00 

"Careful startesting of the 10.1 " Odyssey Compact 
I received test March and of the 10.1" my neigh- 
bor Doug Barnes picked up In mid-October 
sugpjests a Noh level of quafity control 
which b astxtahtng. Diffraction 
patterns are vtrtuafly interchangeable, 
and both scopes stow textbook, 
optica) results (both tn-focus . 
and out-oHoeus)." 
Lee Johnson, CoquiUam, BC Canada 



13.1 inch $575.00 

In amateur astronomy for over 35 years and 
I have seen my share of all kinds of ti ' 
flood and bad. To say the least the 
Odyssey 1 outperforms any 
thing that l have seenir 
Richard Ziealer. Maumee. Ohio 
-There is not another t eles cope 
of equal size In our ckn that can 
touch the clear image and ease of 
operation that Odyssey 1 provides.' 
Mark Davenport Pinettas Park. Ra. 




17.5 Inch $1150.0q 

ive only had a chance to view once 
but am ttoroughry IhriUed with it. Vie 
ing tram a (Santa Barbara, Ca.) resident 
tW tront yard, the Orion Nebula was 
indeeda treat - reddish tinges on tra, 
predominating green, with many 
subtle wisps and lanes very 
dear. The Andromeda Galaxy was 
surprisingly bright as was Its 
companion." David Broad, Santa Barbara. 




Ugtrtmlfbt Mirror 0] 

AJumiruzed 
10 inch f/5.6 
10.1 mchf/4.5 
12.5 inch f/6 
13.1 inch 174.5 
17.5 inch 1/4.5 



itJts it Lav. low Prices: 

& overcoated 

$150.00 
$155.00 
$287.50 
$295.00 
$675.00 



Bllftiu) Oligsuts 

1.83" - $17.95 3.10" -r $ 39.95 
£14" -$21.95 4.25" -$ 79.95 
2.60" — $25.95 6.25" — $200.00 



CIST Tl 01IEI ... Phone Of mail your order in today. 
Vlsa/MasterCanJ accepted «l telescopes are shipped 
freigftt charges code*. AD mirrors are shipped prepaid 
In the contiguous USA No sates tax on out-ol-state 
orto.rTOT inters Mon-Fri8am-4: "~ 

Cafl 1-714- 
• Ws^nliroUi 
' • t faari aatsrtits 



P.O. Box K 
Idyllwild. CA 92349-1107 
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Gleanings for AIM'S 

Conducted by Roger W. Sinnott 



I mirrors are shipped prepaid 
to sates tax on out-ol-state 

fri8am-4:30pmtocaJtfrre I 

1-6594621 . I 
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Utah experimenter Bill 
Kelley believes he has 
opened up a fruitful new 
Held for mirror makers. 
Here he holds a spherical 
telescope mirror that he 
parabolizes right at the 
observing site by apply- 
ing gentle tension with a 
screw and wing nutl Back 
in the 1960*s it was a rad- 
ical departure from tradi- 
tion when California en- 
gineer Arthur S. Leonard 
used warping harnesses 
to create toroidal mirrors 
for his off-axis Yolo re- 
flectors. While the con- 
cept is still controversial, 
mechanical harnesses are 
also being used on the 
hyperbolotdal segments 
of the two Keck 10-meter 
telescopes under con- 
struction on Mauna Kea 
in Hawaii. 



THREE INNOVATIONS IN A DOBSONIAN 



INSTEAD OF OPTING for high-tech 
approaches, why not try low-tech, ones? 
Pictured here is my 6-inch f/5 Dobsonian 
equipped, yes, for equatorial tracking. The 
drive motor is nothing but a kitchen timer. 
And instead; of the usual paraboloidal mir- 
ror this telescope has a spherical one.bent 
to a paraboloidal shape with the help of a 
small wing hut. 

1 had purchased a number of surpjus 6- 
inch f/5 spherical mirrors and was; faced 
with the problem of adapting them for use 
in telescopes. Fortunately, my first simple 
idea worked perfectly! I epoxied the head 
of a 10-24 machine screw to the center of 
the back of a mirror, then placed the mir-. 
: ror on a ring of closed-loop carpeting on a 
plywood disk with a small hole in the cen- 
ter. The screw projects through the hole,, 
and a wing nut holds this sandwich togeth : 
er. Only the edge of the mirror is support- 
ed by the ring of carpet.. 

At first, when 1 placed the mirror on a 



makeshift optical bench and used an illu- 
minated door button across the street as 
an artificial star, the Ronchi test showed 
the expected curving bands typical of a 
spherical mirror used on remote objects, 
as illustrated on page 686. I tightened the 
wing nut a bit, and voila! The Ronchi pat- 
tern metamorphosed into the lovely 
straight bands of a paraboloid. A little 
more tightening of the wing nut and now 
the bands curved the other way, indicating 
a hyperboloidal figure. 

Later, with several of these spherical 
mirrors mounted in telescopes at star par- 
ties in our area, I found that an actual 
Ronchi test is not required to set the cor- 
rect figure. A couple of tweaks on the ten- 
sion while observing a star at high power 
are all you need to sharpen the star im- 
ages to good pinpoints. Once set, no fur- 
ther adjustment is required. 

From this experience I believe a good 
case can be made for using spherical tele- 
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Left- Keller has epoxied a finely threaded flat-head machine screW to the exact center of the spherical mirror's backside. When the mir- 
ror is placed on the ring of carpet, the screw projects through a hole in the plywood disk. Right: Correcting the mirror's figure is simply 
a matter of tweaking the central wing nut while examining a star The other three nuts attach the cell to the telescope tube. 



scope mirrors and mounting them in fig- 
ure-controlling cells, rather than bothering 
to parabolize. The wing-nut approach cer- 
tainly works with small mirrors of moder- 
ate to long focal ratio. Consider these 
points: 

1. It's much easier for an optician to 
generate a good sphere oh a mirror than a 
good paraboloid. 

2. Any smooth figure, ranging from an 



oblate spheroid to an undercorrected 
paraboloid, will; do equally well, the wing 
nut will stress it to a paraboloid. (A hyper-' 
boloidal figure would have to be pushed 
rather than pulled to a paraboloid.) 

3. No elaborate: mirror cell is needed. 
These mirrors hang comfortably on their 
mounting bolts. ' 

4. When the temperature drops, as it 
usually does in the evening hours, some 



observers have found that a telescope mir- 
ror tends to become overcorrected. No 
problem — just back off a bit on the 
stressing nut and "tune" the optics to the 
prevailing conditions. 

Perhaps such telescopes might even cost 
. less. (Hubble telescope people, are you lis- 
tening?) 

Dobsonian-style altazimuth mounts are 
simple and user friendly. At the North 
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You can earn more 
sales than you will 
find anywhere else — 
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YOU DESERVE THE BEST 

FOR YOUR ADVERTISING DOLLARS 



And Sky & Telescope brings you the best 

That's why. companies made Sky. & Telescope their #1 
choice for plac- 
ing their advertising; Companies ran more pages of advertising in Sky 
& Telescope, in 1 991 than in any other astronomy magazine. 
.We bring ypu the best buyers; Sky dr Telescope's readers are serious about 
their hobby. They spent over $30 million last year on astronomical prod- 
ucts and plan to buy that much again this year. , 

Your advertising is supported by the best astronomical information,, from 
leading writers and/scientists ^like, supported by the largest and most pro- 
fessional editorial' staff anywhere: Place your ad where dedicated readers 
turn for the most authoritative and accurate information. 
For the best value, Sky & Telescope is your obvious choice.. 
For more information call Lester Stockman at 617 : 864-7360, ext. 135. 

Sky fiC Telescope, P O Box 91 1 1 , Belmont MA 02178 
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Left: The author's 6-inch f/5 reflector applies tried-and-true Dobsonian ideas to an equatorial mounting. The rocker box becomes a 
fork, and the azimuth pin is now the polar shaft. While a Dobsonian bearing would have three Teflon pads, the author's tipped-over ver- 
sion retains only two in contact with the smooth disk (in this case,' an old phonograph record). The third contact point is now a V block 
under the central shaft. Farther down to the left is a weight^untering brace. Right: The dock drive is nothing but a kitchen timer with 
its dial replaced by a small friction roller. Rubber bands hold it against the rim of the polar disk while permitting quick disengagement 
for rewinding. All photographs for this article were supplied by the author. 



Pole they would make fine equatorials, but 
they generally don't tip over very well for 
equatorial operation at middle latitudes. 
This is because the bearing pads ho longer 
directly oppose the force of gravity. 

The solution to this problem is simple. 
Design the mounting from the start to be 
tilted over by 90° minus your latitude. Ex- 
tend the azimuth center pin, which nor- 
mally serves only to keep the rocker box 
from sliding off the ground board, to be- 
come the telescope's polar shaft. This 
shaft can be made long and sturdy enough 
; to. carry a counterweight to balance the. 
overhang of the rocker box and telescope. 
By resting its upper end in a Teflon- 



padded V block; we easily satisfy the prin- ; 
ciple that, a three-point "suspension is 
needed for solid support. The other two 
pads remain under the rocker box. 

instead of a ; counterweight. I decided to 
use an adjustable brace (see the photo- 
graph at right). The aniount . of tightening 
on this brace is not critical. The shaft and 
fork will slide down until properly seated. 

KITCHEN-TIMER DRIVE 

For decent tracking in right ascension at 
public star parties, I've : found., that . a 
spring-driven kitchen timer of the wind-up 
type works well. The original dial pointer 
is easily replaced with a rubber-rimmed 




Op:ios 
undercof reeled 



Optics 
over cor reeled 



While a Ronchi grating is often used in optical shops to check individual lens. and mir- 
ror surfaces, it also offers a handy test of a complete telescope on a star, including .the. 
effects of a secondary mirror or Schmidt corrector plate (if any).-. With the star centered 
in the field of view, the observer carefully removes the eyepiece and replaces it with a 
Ronchi grating (see page 687). The grating is moved to a point just inside of focus, so 
that three or four shadowy bands appear projected on the telescope objective (which is 
flooded with the star's light). The straightness of these bands is a good indicator of the 
telescope's image quality. ' . . " . ' \ - 




1 



J 





At the bottom end of the polar shaft is a 
friction-reducing "Bill Kelley device" 
(BKD), discussed by the author in the 
July, 1990, issue, page &3. Studs around 
the polar disk are for hooking on a weight 
to assist the kitchen-timer drive, in which 
case the BKD is not needed. 

toy wheel of the appropriate size. This 
wheel becomes a friction roller. Most 
kitchen timers take one hour to make a 
full turn. The driven wheel on the base of 
. my telescope's fork is 16 inches in diame- 
ter, so a 7$-inch rubber wheel provides the 
required l-to-24 reduction needed for sky 
tracking. 

A westward-pulling weight may be 
added to the fork, if necessary, to help the 
spring drive along and overcome friction. 
Rubber bands pull . the timer's wheel 
against the disk. The bell rings when it's 
time to rewind. 

WILLIAM E. KELLEY 
8453 Kings Hill Dr. 
Salt Lake City, Utah 84121 



686 Sky & Telescope. June. 1992 



Reproduced. with permission of the copyright owner. Further reproduction prohibited without permission. 



09/874,026 



9/9/15 (Item 1 from file: 484). * ' - / ' 

DIALOG (R) File 484 : Periodical Abs Plustext 
(c) 2005 ProQuest. All rts . reserv. 

Q4867390 SUPPLIER NUMBER: 61315504 (THIS .IS THE FULLTEXT) 

Celestron's NexStar 8 go to scope 
Di Cicco, Dennis 

Sky & Telescope (GSTN) ., vlOO n5, p59-63, pi 5 . ... 
Nov 2000' : . . . ,• . ' 

ISSN: 0037-6604 JOURNAL CODE: GSTN ..' 

DOCUMENT TYPE: Product Review-Favorable 

LANGUAGE : English RECORD TYPE : - . ^Fulltext ; Abstract 

WORD COUNT: 3821 .' - '; . 

ABSTRACT: "We developed . the Megawedge'; ' notes JMI founder Jim Burr, "because of customer 

demand. We have the Megapod for the NexStar 5 and the 

Meade ETX scopes, but the additional weight of the 8-inch called for 

something heavier:' Made of steel 1/8 inch .(3:2 millimeters) thick, and 

finished in black crinkle paint, the Megawedge is adjustable for any 

latitude on Earth from the equator to. the poles. It attaches *. to all 

Meade and Celestron field tripods, including those . custom made for the 

NexStar base. *;,\. : 




Celestron's NexStar 8 go to scope 

Dennis di Cicco 

Sky and Telescope; Nov 2000; 100, 5; Research Library 
Pg-59 



telescopes plus 



Celestron's NexStar 8 Go To Scope 



IN A PERFECT WORLD PRODUCT RE- 
viewers would approach telescopes 
with an open mind and no precon- 
ceived notions. If there's ever been 
ah instrument to remind me of why this 
is important, it's the NexStar 8 — Celes- 
tron's newest entry in the growing mar- 
ket of computerized Go To telescopes 
that robotically hunt down celestial tar- 
gets with the push of a few buttons. 

Celestron's announcement of the 
NexStar 8 at the beginning of the year 
came as little surprise. My S&T colleague 
Gary Seronik and I had just finished 
weeks of running a pair of 5-inch Nex- 
Stars through extensive tests for the re- 
view that appeared in the February issue. 
From our perspective it was obvious that 
the NexStar 5 mount was either destined 
for a larger telescope or vying for an 
overkill award. Celestron's decision to out- 
fit the mount with its 8- inch optics was 
just, well, logical. 

While the new scope didn't 
come as a surprise, it also didn't seem like 
an instrument in need of a full-blown. 
. review. After all, we had just done a de- 
tailed critique of the NexStar system in 
February, and Celestron's 8-inch Schmidt- 
Cassegrain optics have . been a known 
quantity in the amateur community for. 
three decades. There were questions about 
whether the mount and tripod were up to 
the larger load of the 8 -inch scope and 
whether the computerized pointing would 
be' accurate enough for the inherently 
narrower field of view; But answering 
these would be little more than a footnote 
to the February review. Nevertheless, 
within days of the NexStar 8's advertising 
debut, requests for a review began pouring 



Celestron NexStar 8 



Complete system, including 8-inch f/10 optical 
tube assembly, computerized mount and tripod 

OS. Street Price: $1899 
Available from Celestron dealers worldwide (see 
www.celestmn.CDm tor a listing) , 



There's more than just 3 inches of additional aperture in the newest member 
of Celestron's NexStar - family of felescopp. | By Dennis di Cicco 



flfi 



S&T TEST REPORT 



•y^W:***' 



Photographs by Craig M i c h a b,1 U*f tb r 



No Instrument to' recent memory 5 has J* 
generated more reader requests tor a * 
product review than Celestrorrs new 
NexStar 8. This alone suggests'that 
the company picked a winning 
combination when it decided to 
couple its time-tested 8-inch 
Schrriidt-Cassegrany optics to 
a computerized Go To mount 
that debuted last year with 
a 5-inch scope! • 
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While it wasn't always dear from early advertising photographs, the NexStar 8 is In- 
deed an 8-inch f/10 tube assembly attached to the same mount used for its 5-inch 
cousin. As such, the optical axis of the larger instrument is slightly offset from the 
base, but this has no consequences for astronomical observing. The 8-inch tube, 
however, cannot swing down past the base. 



into our offices. It was dear that this tele- 
scope had piqued the interest of many 
readers, and we quickly set about revising 
our review schedule to accommodate the 
new instrument. 

In mid- June we anonymously pur- 
chased a NexStar 8 from a major mail- 
order company in the United States. It 
arrived via United Parcel Service ground 
shipment in less than a week, securely 
packed in two cardboard boxes — one for 
. the telescope and the other for the tripod 
(which is included with the 8-inch scope 
but is an option for the 5-inch). Less 
than. 10 minutes elapsed from the time I 
slit open the boxes until I had an opera- 
tional telescope sitting in front "of rne, 
thanks to the scope being shipped fully 
assembled (except for the no- magnifica- 
tion Star Pointer finder, which takes only 
a minute to attach to the optical tube as- 
sembly).. Mount the scope to its tripod 
with three hand.knobs and pop eight AA 
batteries into the base and you're ready to 
go. You don't need a single tool to pre- 
pare for a night of visual observing. The 
NexStar is not intended for long-expo- 
sure photography. 

The scope comes with a standard 1 Sc- 
inch star diagonal and a 40-millimeter 
Plossl eyepiece that yields 51 x and a true 
field of view V* 0 across. Rounding out the 
basic package is a wall transformer for 
powering the-scope with house current. 

A clear sky beckoned, so I carried the 
scope outside and set it on my gently 
sloping driveway. While aligning the 
finder with the view through the main 
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telescope, i fwas struck with 
how solid the system is. A 
firm rap bri the scope pro- 
duced vibrations that damped 
in about, one second, an 
amazingly short time' for an 
instrument of this size. This 
was with the tripod legs in 
the lowest and most, stable 
position, but even with them 
fully extended, the damping 
time was barely more than 
two seconds, the soft rubber 
tips on the tripod legs play a 
major role : here — with - : 
mem removed the vibrations 
have a smaller amplitude but 
last at least one-third longer; this is still a 
remarkably short time, however. The 
solid mount and smooth, light touch 
needed on the focusing knob made the 
scope a joy to use at any magnification, 
especially very high: ones, when . even 
small vibrations are annoying. 

The NexStar mount .'has no manual 
slow-motion controls, and though there 
is a slip clutch, on the altitude axis, the 
mount turns in azimuth only with the in- 
ternal motor, so- power is always needed 
when one is observing. Furthermore, in 
order for the scope to track celestial objects 
it must be run through an alignment pro- 
cedure each time the power is turned on. 

When Gary and I tested the NexStar 
5s, we usually used the automatic align-, 
ment method; In a -nutshell, it works this 
way. The user keys in the date, time, 
time, zone, and observing site's latitude 
and longitude/ (The location informa- 




tion can be stored in permanent memo- 
ry for future recall to speed the data- 
input process.) Based on this informa- 
tion, NexStar's onboard computer selects 
a pair of suitable alignment stars and ; 
automatically slews to the first one. The 
accuracy of this move depends on how 
carefully the scope is initially pointed 
north and how level the user sets the op- 
tical tube assembly. 

If the alignment star is obscured by a 
tree or building, you press a button to 
automatically select another star and try 
again. Once a suitable star is found, you 
manually center it in the finder (and the 
main scope for better accuracy) with the 
slow-motion buttons and hit a few keys, 
. after which the scope moves to a second 
alignment star and the procedure is re- 
peated. 

You don't need to drag an instruction 
manual outside or commit this align- 
ment sequence to memory, since you can 
simply follow the instructions that scroll 
across the hand control's two-line, illu- 
minated LCD readout during the proce- 
dure. Once the alignment is completed, 
the unit begins tracking and you are free 
to slew the scope around the sky with the 
push buttons or have the computer do 
. the work for you. 

While the alignment procedure is sim- 
ple, it can still take five minutes or more, 
especially if any of the alignment stars 
are blocked from view. I found this in- 
convenient while testing the NexStar 5 
on nights when I just wanted a quick 
look at the Moon or a planet. Neverthe- 
less, I considered it a minor annoyance 
in light of the other benefits offered by 
computer pointing. 

On my first night out with the NexStar 
8, however, I decided to skip the automatic 

The NexStar 8 will accept all accessories de- 
signed for 8-inch Schmidt-Cassegrain tele- 
scopes. But a 2-inch star diagonal, unlike the 
smaller 1%-inch one, will not clear the base 
and thus cannot be used for observing near 
the zenith. A slip clutch on the altitude axis 
prevents any damage from occurring If such a 
setup is accidentally slewed Into the base. 
Once the clutch slips, the scope must be re- 
aligned with the sky before tracking and com- 
puter pointing can be accurately resumed. 
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NexStar's economically friendly hand controller has Illuminated buttons that a re 
easy to read in the dark, but in below-freezing temperatures the LCD becomes slug- 
gish and in the case of scrolling text nearly impossible to read, the controller can 
be stowed neatly in the fork arm, where it can continue to be used while one is ob- 
serving without its illumination being a distraction at the eyepiece; 



alignment and use the alternate two-star 
method This eliminates all the initial data 
entry, and I simply had to point the scope 
at two stars that are on NexStar's internal 
alignment list, which includes most bright 
stars. Any beginner with even a modest 
familiarity with the sky can do this ef- 
fortlessly. For accuracy's sake, it is best to 
avoid stars near the celestial pole, at the 
zenith, or close together on the sky. 

Because this manual alignment al- 
lowed me to pick only stars that were 
then; visible from my driveway, what had 
often taken five minutes to accomplish in 
automatic mode now took less than two 
minutes to complete. This was much 
more convenient for those quick-look 
occasions. The downside was that with- 
out the date and time entries, the scope 
couldn't calculate the position of, and 
thus automatically point to, objects that 
move against the starry background, in- 
cluding the Moon and planets. It may 
seem like a small thing, but for someone 
with a basic knowledge of the sky, this 
simplified alignment procedure can make 
the scope seem a whole lot more user 
friendly. That was my first unexpected 
surprise with the NexStar 8. 

The next one came as I began testing 
the pointing accuracy by slewing to some 
„ summertime deep-sky favorites. On my 
own time, most of my visual observing is 
with scopes of 12-inch and larger aper- 
ture, but those I've been reviewing re- 
cently have been mostly in the 6-inch or ; 
smaller category. I had forgotten just 
how much an 8-inch shows under even a 
light-polluted suburban sky! 

With the NexStar 8, globular star dus- 
ters such as M13 were not the fuzzy glows 
seen in smaller scopes but patches of 




countless suns resolved as indi- 
vidual points of fire. The famil- 
iar planetary nebula M57 ap- 
peared as an ; obvious ■ smoke 
ring with sonic sections clearly 
. brighter than others. The Dumb- 
bell Nebula, M27, was a pair of 
glowing cones embedded in a 
hazy gauze of fainter material. 
The Whirlpool Galaxy, hte'l, ap- 
peared with two clearly defined 
components, and other galaxies 
had distinct shapes and internal 
structure. I became so absorbed 
in the view that I lost track of 
the testing I was supposed to 
be doing that evening and just 
continued enjoying the celestial 
scenery. 

My last surprise for the night 
came when I decided to pack up, 
and call it quits. I just picked up 
the scope and tripod with two 
hands and walked it into the 
garage in one trip. At 34 pounds 
( 1 5M kilograms) this has to be one of the 
most portable 8-inch commercial scopes 
ever made, especially when, you consider 
that it's the complete package, including 
motor drives and power supply. Dobson- 
ian reflectors have a reputation for sim- 
plicity, but after getting the hang of 
NexStar's computer control (something 
that anyone can do in a night or two), 
most people will find ; this telescope as 
easy to set up as- any Dobsoniah and 
maybe even easier to use. Indeed,: an 8-. 
inch Dob that I happened to have in the 
garage at the time required two trips to 
carry outside, and I still had to go back 
for star charts (and a table to support 
them) when I wanted to hunt down ob- 
scure objects that could easily be found 
with a push of NexStar's buttons. 

Gary and I spelled out the pros and 
cons of NexStar's computer control last 
February, and that review is also avail- 
able online at wwwjskypubxom. On the 
plus side of me ledger, NexStar 

• is relatively easy to learn : 




• has an extensive database of objects 
(but see below for a note about the star 
catalog) 

• includes short descriptions of popular 
targets. 

On the downside, however, NexStar 

• has a scrolling display that is difficult 
or impossible to read in below-freezing 
temperatures 

•. can access the 10,000-plus stars in its 
database only via a unique number (re- 
quires a cross-reference list). [ 

There were several notable differences 
between this NexStar system and the one 
we tested with the 5-inch scopes. The 
new system now. includes the Moon as a 
Go To object. On most nights it did an 
excellent job centering this target in the 
eyepiece, but sometimes, especially when 
the Moon was near the horizon, the Go 



Celestront no-magnification Star Pointer is intuitively simple to use and Ideal for aiming the tele- 
scope at any object visible to the unaided eye. It is not good for hunting down faint objects by 
the star-hopping method, but this is irrelevant in light of the scope's computer-pointing features. 
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To system placed it just outside the field 
of view. This suggests that the software 
may not handle the parallax effect, which 
can displace the Moon up to 1° (but is 
negligible for everything else). The other 
major difference is that the new NexStar 
does not point at targets below the hori- 
zon but instead flashes a warning mes- 
sage on the hand controller's display if 
the user requests such a move. The Nex- 
Star. 5s we tested were happy to point at 
anything regardless of whether the object 
was visible or not. 

In other respects the NexStar 8 was 
mechanically and electrically indistin- 
guishable from the NexStar 5s we had 
tested. The absolute pointing accuracy 
was also similar. The longer focal length 
of the 8-inch scope is partially offset by 
the lower-power "standard" eyepiece sup- 
plied with the instrument The field of 
view in the 8-inch is 46 arcminutes across 
compared to 55 arcminutes for the stan- 
dard Srinch setup. Despite the smaller 
field, the larger scope often got every 
one of the stars on my test list within the 
field during automatic, slews. And the 
occasional miss was always just outside 
the field. 




While I didn*t keep as accurate records 
as during the NexStar 5 tests, it did seem 
that the new scope had its computer crash 
a bit more often. The problem was. still 
rare and usually involved the display lock- 
ing up ( rather . : than erratic behavior) . 
Most of the time it happened when I was 
too eagerly pushing nejv buttons before . 
previous commands were fully executed. 
Turning the power off for a second or two 
always cured the problem but also re- 
quired the alignment ■ prc?ccdure to be re- 
peated before observing could continue. 



Small rubber tips on the tripod legs help re- 
duce the damping time for vibrations to 
about one second — an incredibly short time 
for any 8-inch telescope, particularly one as 
highly portable as the NexStar 8. 

Because: the NexStar 8 typically got less 
than five hours of operation from a fresh 
set of alkaline batteries, it was far more 
economical to use the supplied AC wall 
transformer. This also eliminated the sys : 
tern crashes that inevitably occur as the 
batteries become exhausted. There is a 
small limitation imposed by the wall 
transformer in addition to requiring a 
source of electricity. The scope should 
be switched to the "cord-wrap" mode, 
which prevents the instrument from un- 
limited rotation in one direction and 
wrapping the wall transformer's cord 
around the mount. This sometimes causes 
the scope to take the long way around 
the sky when moving between objects 
that are relatively close together. For ex- 
ample, on one automatic move I requested 
going from the double star Epsilon Lyrae 
to the globular cluster M56 (separated by 
11M°), and the scope turned nearly a full 
revolution on its azimuth axis. Another 



Megawedge and Auriga TriNus 



THE FIRST COMPANY MANY AMATEURS TURN TO FOR TELE- 
scope accessories is JMI — Jim's Mobile, Inc. And, at pres- 
ent, it's the only company . they can turn to for an equa- 
torial wedge for the Celestron NexStar telescopes. 

"We developed the Megawedge," notes JMI founder, Jim Burr, 
"because of customer demand. We have the 
Megapod for the NexStar 5 and the Meade ETX 



lip with a rather wobbly system due mainly to flexing in the 
tripod heads, especially when the NexStar 8 is on the wedge. 
Surprisingly,' .this' flexure was more of a problem when I was 
trying to align the wedge than when observing, since the vibra- 
tion clamping time was only about 3 seconds even with the 
u r\ * Ai r i heavier scope. 

Dy UenniS 01 CICCO Auriga > s TriPhls & a much more solid support 
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Megawedge ; 



scopes, but the additional weight of the 8-inch called for some- 
thing heavier." Made of steel % inch (3.2 millimeters) thick, and 
finished in black crinkle paint, the Megawedge is 
adjustable for any latitude on Earth from the equa- 
tor to the poles. It attaches to all Meade and Celestron field 
tripods, including those custom made for the 
NexStar base. Like the lighter-duty Megapod, 
the Megawedge accepts NexStar scopes as well 
as all of the Meade ETX models. It also comes 
with a detachable plate that holds four 114- inch 
and two 2-inch eyepieces. There's a foldaway 
peep sight to aid in polar aligning the 
Megawedge. The only thing lacking is a fine az- 
imuth adjustment. To position the Megawedge 
in azimuth requires the user to turn the whole 
tripod, which makes small adjustments difficult. 

The heavy-duty tripods for Celestron. and 
Meade telescopes make a fine support for the 
Megawedge. But when you attach the wedge to 
the standard NexStar or ETX tripods you end 
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for the Megawedge. Manufactured in Italy and based on an ex- 
tremely heavy-duty Manfrotto camera tripod, the TriPlus has a 
custom top plate that accepts the NexStar base. The TriPlus is 
made of aluminum and chrome-plated steel and has reversible 
feet with spiked tips on one end and rubber caps on the other. 

Its height adjusts from 31 to 62 inches (79 to 
157 centimeters). Designed for loads up to 66 
pounds (30 kilograms), the TriPlus is rock 
solid. But this rigidity comes with a price. At 18 
pounds (8 kilograms) the TriPlus is twice as 
heavy as the standard NexStar tripod. There is 
another tradeoff as well. Although the ampli- 
tude of vibrations is smaller with the TriPlus, 
damping time is longer even when the rubber- 
capped feet are in place. Fitted with a NexStar 
8, the TriPlus damped in about TA seconds (alt- 
azimuth configuration) and 5 seconds (with the 
[ : M^#^j^^pS Megawedge) as opposed to the standard Celes- 
tron tripod's 1 and 3 seconds, respectively. 
For visual work I found little advantage in 





Celestron's 8-inch f/10 Schmidt-Cassegrain optical tube assemblies have Improved over the last 
30 years thanks to advances in optical and mechanical fabrication techniques. The NexStar 8 
we reviewed was anonymously purchased and had excellent optics that emerged from the 
shipping box just a tweak shy of perfect collimation (which is critical for optimum optical per- 
formance). Collimation is accomplished with small adjustments to three Phillips screws hidden 
beneath a snap-on plastic cover on the secondary mirror housing. 



time, while sweeping a short distance 
from a globular cluster I targeted as a Go 
To object, I decided to return to the clus- 
ter by hitting the Go To button again, 
only to find the scope making a full cir- 
cuit of the sky. It did, however, precisely 
center the cluster at the . end of the trip. 

Such long slews usually take less than a 
minute since the NexStar. has a maxi- 
mum slew speed of nearly 6° per second. 
The drive motors are speedy yet quiet 
while slewing and provide smooth track- 
ing. The only complaint I have with the 
drive system is the same I had with the 5- 
inch. The electronic backlash compensa- 
tion, especially for the altitude axis, 
makes it difficult to "jog" the instrument 
by small amounts. .This was most trou- 
bling when I was trying to center objects 
while viewing at high magnifications. The 
backlash compensation can be turned off, 
but this causes long delays when one is 



trying to reverse direction when the slew- ; 
ing rate is set at a slow speed. 

Celestron has yet to introduce an 
equatorial wedge for the NexStar mount, 
even though the telescope itself has inter- 
nal software that allows equatorial track- 
ing. There is, however, a wedge made by 
JMI (see the box below .for a review). In 
truth, there's little reason for the added 
complexity of using this scope in equa- 
torial mode, since the altazimuth mode 
is fine for most visual work. Equatorial 
mode does, however, allow the cardinal 
directions in an eyepiece, to remain fixed 
(they rotate as a scope tracks in altaz- 
imuth mode), and some planetary observ- 
ers find this useful; 

r came away from my tests of the Nex- 
Star 8 impressed, with how nice this in- 
strument is for .visual observing. Light, 
portable, completely self-contained (unr 
less using AC powe r), and with enoug h 




aperture to give exciting views of many 
deep-sky objects, the scope has a lot of 
potential. And that's not even consider- 
ing what a boon computer pointing is 
for many people. During the weeks I 
worked with the scope, especially after 
learning the setup shortcuts mentioned 
earlier, I found myself carrying it out of 
the garage for "quick looks" even though 
there was a larger instrument (without 
computer control) ready to go in my 
backyard observatory only , a few hun- 
dred feet away. It's hard to imagine any 
visual observer being anything but de- 
lighted with the NexStar 8. & 



having the NexStar telescopes polar aligned on the Megawedge. 
Because these instruments lack setting circles, there is no quick 
and easy way to achieve accurate polar alignment. Further? 
more, in equatorial mode you must use the two-star method to 
initialize the scopes with the sky for computer-pointing (but 
this is not needed if you are just doing equatorial tracking). Be 
forewarned that the alignment instructions scrolling across 
NexStar's LCD are misleading for a two-star alignment in equa- 
torial mode. They tell you to level the telescope tube, when in 
fart you must point it toward the celestial equator. Even so, I 
had more trouble getting the scope initialized in equatorial 
mode, and this resulted in less accurate computer pointing. 

The advantages of polar alignment, however, include slightly 
more accurate tracking since only one motor has to operate to 
keep objects centered in the field of view. The equatorial drive 
rate was- precise and remarkably smooth for a spur-gear based 
system. It would certainly be good enough for . piggyback pho- 
tography with moderate-length exposures using wide-angle and 
normal lenses. And someone up for a challenge could even try 
guiding exposures made with telephoto lens. I would not, how- 
ever, suggest that anyone who can't tolerate frustration try guid^ 
ing.the NexStar for any type of long-exposure imaging through 
the telescope. It just wasn't intended for this kind of work. • 

The Italian-made TriPlus and JMI's.Megawedge offer an ideal solution 
for people Interested in using the . NexStar telescopes, as well as the 
Meade ETX series, In polar-aligned equatorial mode. 
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ABSTRACT: The performance and features of the Sovietski -6-inch Newtonian reflector are 
presented. This model includes parts such as metal castings, 
die-cast equatorial mounting, rack-and-pinion focuser and a; ; 
secondary mirror holder. 

TEXT: ' . ... V: . ' ' ■ 

It's basic, it's Russian, it's "very well-made, and it might • revive a 
design that once dominated the world of amateur telescopes.. 

A blast from the past! The new Russian-made telescope from' 
Sovietski Collection recalls an earlier era - a- time when. the -6- inch- f/8 
Newtonian on a German equatorial mounting ruled supreme in the 
world of amateur astronomy. There are good reasons „these telescopes 
were once bestsellers. They typically of fered .solid optical and mechanical 
performance at an attractive price. But the introduction of highly 
portable, photographer-friendly Schmidt-Cassegrain' reflectors in the 1970s, 
coupled with a general decline in mechanical 'quality of the': era's popularly 
priced Newtonians, pushed these telescopes -to : tlie : backwaters of 
amateur demand. Nevertheless, this Russian import has the potential for 
reviving interest in the once-dominant design... 

The 6-inch f/8 Sovietski telescope is. a* classic Newtonian " 
'.. reflector on a German equatorial mounting. While lacking :the 
gee-whiz electronics common on today's top-end instruments, it offers 
exceptional quality at an attractive price. .It also sports an impressive 
collection of standard accessories, including an. excellent 8x50 finder, 
three eyepieces, a 4x Barlow, a set of filters, a =s6lar-project ion .screen, 
" and more . ' . 

Quality is immediately apparent even before Vybu see the .' 
telescope. It is shipped in two elegant storage boxes made of heavy,, 
cabinet-grade plywood with finger joints and; a 'clear gloss finish. These 
boxes have hefty, blackened-steel hinges, clasps, handles, and corner 
protectors. Fully loaded, they are also heavy (58 and 77 pounds), 
: indicative of the sturdy telescope within. I was . certainly impressed' 
by how well. the scope is packed using many contoured, foam-lined 
wooden supports. Nevertheless, once the telescope ois assembled it is 
unlikely. to go back into the boxes except for shipping, or long-term 
storage, since there are more than a . dozen. : sulDassemblies . ■ . . 

As I unpacked the parts, I quickly realized. .how well, the Sovietski 
scope is constructed, with many machined surfaces* - quality .metal castings, 
and a beautiful finish. Even the back of the mirror" has been diamond 
generated! There is very little plastic used in the construction. . The heavy 
steel pier is reinforced both on the top and^bbttqm, .where; the 
equatorial* head and legs attach. Strangely, its interior was not 
painted. and had developed a thin patina of rust . \Ahtivibration pads are 
built- into the legs. . / 

The optical tube is aluminum and nearly a tenth of an inch thick, so 
it will not be easily dented. Its interior is. finished with . circumferential 
grooving impressed directly into the metal to.. minimize light scatter, 
though the black-matte finish had a few. slightly glossy areas. Plastic 
dustcaps are provided for both ends of the tube and. for the focuser: 

Assembling the telescope is straightforward; and takes about 30 
minutes. Parts are fastened by a variety of well-designed thumbscrews, all 
of which are captive, so there is never a ^question of what .goes .where. I 
found fastening each leg to the pier- to be a little challenging . since the 
screw- must align precisely to engage. After assembly, I .noticed that a few 
joints had slipped, particularly those used* to secure the polar-axis 



elevation. To prevent this it was necessary to torque the locking bolts 
quite tightly, assisted by an arm built into the- most critical nut. 

The only topi needed to assemble the scope is' a screwdriver (supplied) 
to fasten a single* retaining screw on the dovetail holder for, the finder 
bracket. The dovetail joint allows removing -and replacing the finder 
without having to- realign it with the main scope, if returned to the 
storage box, however, the finder must be separated from its. bracket and 
alignment is lost. 

The equatorial mount has some. notable' features, including 
preloaded ball bearings on both axes.- True toi its/ Russian origin, it 
can be adjusted up to latitude 70 degrees !• Just lift, the polar 
.shaft until your latitude is set on the built-in scale, and then 
tighten the central nut and another on a diagonal brace. ■ The machined-steel 
counterweight is. secured on its shaft by a threaded collar that presses 
four fingers against the shaft much like a machinist's coilet . . This is very 
secure, convenient, and does not mar the shaft.- This shaft. turns with the 
telescope, so it is suitable for carrying cameras and the like. 

The engraved right-ascension and. declination, setting circles are " 
easily adjusted. As is typical of German equatorial 

mounts, the right-ascension circle is .'not coupled- to the clock drive, 
so it must be constantly reset when the scope is being moved from one 
object to the next. 

When, the clock drive was turned on it hummed but didn't move. Close 
inspection revealed that the 12-volt, 60-hertz . synchronous; motor was. not 
turning. Standard 110-volt house current is stepped down to 12 volts by a 
large "power pack," which contains a transformer, ; fuse, and switch. The 
fuse is not a standard dimension for North. America-. While spares are 
provided, ■ you won't "find replacements. locally . ' The power pack connects to 
the telescope with a 10-meter . (33-foot ) cable.- 

Proper voltage was reaching the motor, so I nudged the exposed rotor 
with a toothpick and it started .turning. It 's;a : .iittle .noisy'. Because the 
motor stuck about half the time the power was switched oh,- I contacted 
Sovietski Collection about the problem. Although the company did not know 
that the telescope had been purchased by Sky *& Telescope for 
review,, the call was handled very pleasantly ... The, defective motor was 
returned by overnight express and a -replacement was shipped the same way.. 
The company even made a follow-up call to check. that .everything was 
-satisfactory. No complaints with that kind of customer service! 

The polar drive has two slip clutches. -One is on the. worm ..wheel so the 
telescope can be swung around the sky* by pushing oh . the tube: The 
other is on the motor pinion, so .the worn .can '.'be. turned manually for. "... 
accurately centering objects in the eyepiece -a: feature I have not seen on 
other modestly priced telescopes . Covered ports in the motor .housing 
allow easy access to screws that set the slip resistance of both clutches . 
: The drive had a uniform periodic error of :2 ' arc -minutes that ■repeated with 
each 8-miriute rotation of the worm gear. -. : 

I. coll ima ted the primary mirror, first. by- sighting 'into the front of 
the tube, then while observing a slightly out-6f-fbcus star image at high 
magnification 1 . The mirror is collimated without tools, using hand knobs 
recessed into the mirror cell, so the tube; can rest 'on its': end ■ (during 
assembly of the telescope)' without disrupting the .adjustment! 
Collimation took only a couple of minutes . The diagonal mirror came, already 
collimated, but the solid, well-designed spider assembly also- has 
collimation screws, should adjustment be necessary. 

Star testing at high power proved the optics. -to be quite good. The 
well-known Double Double, Epsilon Lyrae, was cleanly, split and, at 600x, 
all four components- were surrounded by diffraction- rings . Views of Jupiter 
and the Moon were also sharp and pleasing . A : knife-edge test on a star 
showed -the mirror surface to be. smooth and free. of zones, with a good edge. 
This test also revealed a pattern reminiscent of a paraboloid seen under a 
Foucault test. Realizing that a spherical mirror . looks this way in a star 
test, I removed the mirror from the tube and. performed a conventional 
Foucault test. It confirmed that the primary was indeed, a rather good 
sphere. Because a 6-inch f/8 spherical mirror * produces a one-quarter 
wavelength error, peak-to-valley, it just meets. the diffraction-limited 
criterion, barring errors from any other sources such as the secondary 
mirror. 

I found .centering objects to be quite convenient .using the slow-motion 
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controls on both axes. The screw on the declination- axis 's spring-loaded 
tangent arm chattered when turned quickly in one direction. Adding a little 
grease reduced, but did not eliminate, the chatter;. . . 

■The rack-and-pinion focuser worked smoothly, and has several nice 
features. By grasping both knobs simultaneously and twisting,- I; found I 
could adjust the' firmness of the motion. The.ibore. is slightly over 1 
inches and terminates in a flange with an M44- thread, which is the standard 
for old Pentax screw-mount camera lenses. This is about the same 
diameter as today's popular T threads but with a slightly different pitch. 
The focuser threads were' cut' rather loosely, however, and I could easily 
spin a T adapter on for a few turns before the threads locked up. While not 
ideal, it did make for the easy attachment of cameras . Furthermore, because 
of the focuser' s novel design, a conventional -35-mm camera body is within 
focusing additional adjustments. 

To. use standard 1 -inch eyepieces, an adapter . is screwed onto the M44 
thread. -The adapter and the Barlow lens both have- a thumbscrew 
bearing on a recessed ring, which clamps the -eyepiece without scoring ■ 
or scratching. I have seen this welcome design only rarely, usually on 
expensive equipment. . 

Three 1 1/4-inch eyepieces come with the scope; 15- and 42-mm Kellners 
and a 2 5 -mm Plossl. All worked well, though the apparent fie id of the 
Kellners is narrow relative to modern designs..' ih v fact, the actual field of 
the Plossl is about the same as that, of the 42-mm Kellner despite offering 
a nearly 70 percent increase in magnification. The . 4x Barlow was a 
different story. It exhibited noticeable lateral color,, and . image . quality 
was' good only at the center of the field. 

The scope comes with six glass filters . They include cyan; yellow, 
magenta, and red, as well as two neutral-density filters - one . for the Moon 
and the other for solar observing when teamed : with a supplied off-axis 
aperture stop. Each filter has a plastic body. and clips to the eye end of 
the eyepieces,. They have, a ..clear aperture of only, 1/2. inch, so they cover 
part of the eye lens- of the Plossl, restricting some of the field. ... 

In the interest of eye safety I did not test the solar filter, and I 
recommend that others avoid it as well. There ' is " always a chance' the filter 
may crack when heated by concentrated sunlight.'. I suggest that solar 
observing be done using the supplied projection : screen, which has clips to . 
hold sketching paper. The manual does not show how to attach it, so it took 
me a. minute to figure out that it rides on the counterweight shaft . The . 
telescope is rotated and slid slightly from the balance point until 
the eyepiece is in line with the screen. While the setup is convenient for 
group viewing, I- am concerned that no lens, cap is provided for the finder, 
i always cover a telescope's, finder . when viewing- the Sun to. prevent 
the unwary from taking a peek. 

The 6-inch Sovietski Newtonian is an excellent telescope at a 
remarkable price, especially considering its features, accessories, and 
quality. * ' .--•' 

Sovietski 6- inch telescope 
. " Rus.sian^made- 6-inch, f/8 Newtonian ref lector oh a German ■ 
equatorial mounting . 

Sovietski. Collection 3450 Kurtz St, Suite C San Diego, CA 921100 
Phone: 619-29.4-2000 Price: $699 

' -RELATED ARTICLE: Clock-Drive; Modifications , ' 

As explained in the- accompanying- text, the balky drive, motor in the 
Russian scope was the only weak link in an. otherwise very: strong' chain.- 
Designed for the European community, the original drive had a 12-volt 
50-hertz motor and a power pack rated for 220 volts, AC. For the North 
American market, the system was changed to a" 110- volt power.- pack and 
60-hertz motor, and the original "50Hz" engraved on the drive housing was 
rather . crudely, changed to read "60Hz." While low-voltage .AC motors offer 
some safety advantages in damp and dewy conditions,- they are not commonly 
found in telescope drives, and they rule out using conventional 
accessories like drive correctors. 

• To improve the reliability of . the Russian telescope* s drive ,• 
eliminate the bulky power pack, and restore the option of using. a standard 
drive corrector, I made a simple modification.- The .Russian. 0. 2-rpm motor 
was swapped for a 110-volt 60-hertz synchronous motor, manufactured by Hurst 
Motors, P.O. Box 326, Princeton, IN 47670 (phone: 812-385 -2564). Because 
Hurst's 0. 2-rpm model is a built-to-order unit,' it currently costs '$183.50 



direct from the manufacturer. However, according - to .Hurst 's. Bill Johnson, 
the motors cost considerably less from dealers. Indeed, I found one in 
stock for $72.70 at Electro Sales Co. , - Inc . , 100. .Pell sway West, Somerville, 
MA 02145 (phone: 617-666-0500) . When not in stocky the .motors can take up . 
to 8 weeks to order. - ■ 

The conversion took about two hours, with half ' the ".time spent making a 
new bracket out of 1/8-inch aluminum plate using a.ihacksaw and file. The 
original bracket could also be easily modified to accept the new motor, 
even by someone with more thumbs than fingers.' The drive gear fits on the 
new motor without modification. A switch arid* .pilot ■ light from Radio Shack 
cost less than $5, and I scavenged a power cord from. an old appliance 
headed for the trash. ;j 

This change offered two additional benefits . The Hurst motor shaft is 
more rigid than that on the Russian motor, .■ and while it didn't change the 
drive's total periodic error, it did smooth out : minor " jumps Unlike the 
original, the Hurst motor is reversible, making it suitable for .use in the 
Southern Hemisphere. . ..'••*''■ 

A mechanical engineer with more than three decades of experience as a 
telescope maker, GEORGE EAST frequently reviews, products for Sky & 
Telescope. 
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ABSTRACT: . . An amateur astronomer constructed an equatorial mount designed for an off-axis 
Newtonian from . plywood and metal 

shafts. The mount performed well and provided clear images comparable 
to six-, seven- and eight-inch refractors. ^ 

"TEXT: . ...... ' : ' : ' ■ ' ' ' . . 

In this continuation from last month, Illinois. 'amateur Craig Engelhorn 
tells how he made his unobstructed 6-inch reflector. skyworthy. 

ONLY BY TILTING the primary mirror can the/builder of a reflecting 
telescope avoid a partial blockage of the light -path. It is caused, of 
course, by the silhouette of the secondary mirror . At. the very, lowest 
• powers, this obstruction .can be annoying visually, * and at high powers it 
. tends to soften the finest details on the Moon and planet's. '' .• 

However,- tilting the primary brings a host*, .of .new problems. Not the 
least of these is a severe aberration that must be. compensated by 
additional optics downstream. While several solutions have been found in 
the last 40 years, I chose Jose' Sasian's recent of f-axis- Newtonian design 
for its. inherent simplicity. 

In last month's issue, page 87, I described the design, ...fabrication, 
and layout of the optics in their unusual oval' tube.- Equally challenging 
were the mounting and final adjustments needed to complete this 
high-performance 6-inch telescope. 

THE MOUNT 

A. Dobsonian. mount might be well suited to this" telescope, 
but I opted for an equatorial design so I could easily . add a. .motor 
drive to track the stars. Besides, . a Dobsonian is -most awkward to use 
at the zenith, where the. darkest sky is . But" an equatorial is awkward, 
only near the. celestial pole, .which.:, is. not : an . exciting ' viewing area . 

After reading all the old texts I could ; get my ..hands; on, I had nearly 
settled on a fork mount. But the split-ring mount of the Jim's 
Mobile NGT-18 reflector intrigued me, and Sasiari' independently suggested a 
split-ring as well. The result is what you- see. here. The plywood ring is 3 
feet in- diameter, inclined at 45|degrees 

on the , mount, and it rides on . roller-blade wheels that are 
recessed intothe base. To make transportation/easier, the ring lifts off 
the base and unboits into three flat pieces. - 

I chose roller-blade wheels because they have high-quality ball 
bearings and are molded. into a very accurate circle. They, are 
narrower than, skateboard- wheels and easy to recess; giving a • clean ' 
appearance to the design. Unfortunately, my wheels- 1 J rims .do seem slightly 
spongy. As an experiment, I tried replacing them with Teflon pads to make a 
more rigid contact and increase the amount of. turning friction. Currently I 
am using one wheel and one Teflon pad; the- amount of friction seems to be 
just right. A. simple bronze pillow-block bearing supports' the tail 
end- of 'the polar axis. ... 

One drawback of an equatorial mount is", that , the eyepiece 
can end up in awkward positions -- in some situations it ,may even point 
straight down! A common remedy is to allow. the tube to rotate in its 
saddle, fairly straightforward if the tube is a cylinder . ..But my tube is 
not a cylinder and can't'be made to rotate by itself. So I* built a' short 
wooden sleeve, cylindrical on the outside and contoured to grasp the 
tube near its lower end. Then I made a hinged box with circular 
openings in opposite ends. This box splits open to accept the. tube 1 s 
cylindrical section and allow rotation. V 

The declination axles are short lengths ' of '3-inch PVC pipe bolted to 
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this same box. The PVC rides in hollowed-out blocks of oak that split; apart 
for easy telescope removal. I glued three Formica pads to the inside of the 
oak, and as a result the telescope glides very . smoothly in declination. 
COLLIMATION AND ADJUSTMENT . . . 

' .All telescopes require accurate, collimation to. ensure... the best 
possible images; The off-axis design is especially; sensitive' in this 
regard, so I used mirror cells that allow a wide- range of adjustment. 
The primary mirror is carried in a University Optics aluminum 
Expand-O-Cell . I custom-made the secondary mirror ' s. cell "to allow 
adjustment in almost every direction, including mirror' rotation in . 
its own plane. 

My secondary cell is based on a ring. of 3-inch-diameter PVC pipe, cut 
1 inch long. The PVC holds the secondary mirror and is glued to a. plastic 
disk bolted through the center to another plastic-. disk. The. central bolt 
allows the mirror cell to rotate. The second- plastic disk is mountetd 
with three spring-loaded bolts to aluminum' platW., The- \alumin\m plate, in 
turn, is bolted to its wood backing in such' a .way. that the entire assembly 
can slide '3/16 inch in any direction. With all these. degrees. of freedom, I 
can very' accurately adjust the tilt angle and. spacing between the 
secondary. and primary mirrors . 

■To star-test the optics. I used- a., jig to. hold: the. mirrors . After ' 
setting the required distances and angles, as carefully as.. possible, I aimed 
the jig toward Polaris. The star's image "showed ;a- slight astigmatism — 
that is, it focused to a short, line instead' : of' a'poiht . So I rotated the. 
secondary mirror to orient the astigmatic * line' - parallel-; to the optical 
axis. Then I adjusted the secondary's tilt angle until the 

astigmatism disappeared. . At this stage -I' measured the test-jig. angles, then 
drilled holes in my redwood tube at the proper- locations for the primary 
cell, . secondary cell, and eyepiece holder. ■ 

; Upon finally ' installing the optics in their real , tube, - I rushed 
outside . to adjust the mirrors and . observe . Then "panic set . in. as I saw . 
the star Vega transformed into an astigmatic line.;l/4| degrees 

long! For a. moment i feared that I had ; made some horrible mistake. 
Would I. have to go back to the drawing board?.; Spend many ' hours correcting 
this problem? ..- "• 

No, I had merely installed the secondary mirror with an /improper 
rotation of 90 [degrees 

• ■ . In one minute I fixed the. problem : arid , felt . the. greatest sense of- 
■relief as Vega" turned back into a normal star .- ; 

PROOF IN THE PUDDING 
.-.This" telescope gives .very good images . ; At. "As trof est 1992 last 
September, many people seemed' pleased with; its quality ; I overheard several 
folks' favorably comparing Saturn's image "to that ' seen* in '.some of the 
expensive 6-, 7-,. and 8-inch, refractors on. display;.'-. 

While the' mirror surfaces do not .have :,the . optical .'smoothness they 
should have, only a very slight • difference is-detectable between a star's 
diffraction pattern just inside and outside focus-.--: a sensitive indication 
that very little spherical aberration is present . ' A.Ronc'hi," grating,, used . in 
place ..of an eyepiece,- shows straight lines all the. way to. the. edge of the., 
primary. ■ " ' : \- . ' ■ 

' Jupiter's image is superb, a sharply defined •■disk with good ' surf ace . 
detail.'' Saturn shows nice, crisp rings and ari ; obvious Cassini division. I 'm 
extremely . pleased with the observing -capability my. new . telescope affords . 

I want to thank ;Larry Kaminky of Earlvilie, Illinois, for beautifully 
welding my polar-axis shaft. ..And I 'especially'; thank. Jose . Sas'iah for his 
patience and assistance throughout this entire project .. He has given us a 
two^mirror tilted-component telescope design .that even a newcomer can build 
— I am proof of that. v . 

COPYRIGHT 1993 Sky Publishing Corporation ; 

' SPECIAL FEATURES.: illustration; photograph ' 
DESCRIPTORS : Star-gazers — Equipment and supplies; Telescope — rEquipment 

and supplies •■ _ ; 
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Thread: How can an ATM easily fabricate these EQ platform bearings? 

Print ; \ : 

Message: 6649065 . ; : 

r ■• *' 

FROM: Tom & Lou Krajci 
DATE: 09/18/200122:00:21 

.SUBJECT: RE: How can an ATM easily fabricate these EQ'.platfprm bearings?- . 

> From: "Michael Lindner" «EMAIL: PROTECTED>> 

> I can't see from the .video that there's anything. unique' about the . 
bearings - ■ . ■ " ■ . " 

> looks like two sectors ala Chuck Shaw. See 

> http://www.atmsite.org/contrib/Shaw/platform/ for design notes, 
instructions on 

> how to make, etc. • 

On the page: http://www.johnsonian.com/cool.htm check .out the section that 
- reads: 



The Theoretical Development: 

with an equatorial tracking platform, what is needed is to create a low 
profile table -surface which is constrained to rotate- alpout a virtual axis . 
aligned to the pole. This was done quite successfully by ATM's Gee, Poncet, 
d'Autume, and others. The biggest obstacle- faced is how to vary the virtual 
axis angle to accommodate the various latitude settings .': This .problem was 
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http://64.233. 1 61,1 04/search?q=cache:mXfq0wgc-rkJ: wvsrw.geocrawler.com/archives/3/99/200 1/9/450/6649065 . 

never 1 solved.... \ f Sponsored Content 

...Solving the latitude adjustment problem required .the development of 
3-dimerisional contours, which could change their bearing diameter as some 
function of latitude angle. Figure 1-4 show the concept. development ... v with 
the key development being the sweeping of . many radii of ; f igure 3 onto a" 
small bearing segment (item 27). This is shown in Fig 4'y and becomes the 
rear bearing block of the Johnsonian design., .and is the .basis', for filed US 
and worldwide patent applications. ' • . 



Then examine the diagrams in fig's 1 through. 4 . 
This is not like Chuck's platform bearings-. 
Tom Krajci . 
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Gleanings for ATMs - An Equatorial Table for Astronomical Equipment 
By Adrien Poncet | January 1977, p. 64 
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Cylindrical Bearing Equatorial Platforms Page 1 of 1 

The earliest designs for an equatorial platform I could find published in magazines were by Adrien Poncet (SKY & 
TELESCOPE, January 1977, pg 64). 



http://www.atmsite.org/contrib/Shaw/platform/ 
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1977-78 

WORKSHOPS ON OPTICAL 
FABRICATION AND TESTING 

The Optical Fabrication and Test- 
ing Technical Croup of the Optical 
Society of. America announces the ; 
1977 78 sbries of Workshops on Op- :. 
tichl! FabVici»f ion and Testing., Op-* 
ticiarisV Optical Technicians. Opti- 
cal Engineers, and Shop personnel 
are invited to join with their over 
^VdQp'colleajiues who havo alUmd- 
f;dihe "first ^Hui second series 

Fmphasis will In; on interaction 
ahmntf'lho various elements of lluv 
Fabrication and Testing i;*imr.mn : 
ity in an informal almospher... Hus- 
sions wilt include discussions of 
tools and equipment, processes, 
and Tutu re reimirements. 

Manufacturers are encouraged to 
participate in informal displays of 
Rtmipnumt and instruments at each 
nu?etin>;. 

TKNTATIVKSCHKIWU: 

June l»77 

Dantmrv.Ommutirut 

Soptemhwr 1077 

I'.l.it ai-o. Illinois 

(tatobor 11)77 

Toronto. Ontario 

Novomhnr 1977 

San Francisco. Oilil.imia 

February 3970 

Orlando. Florida 

April 1970 

Los Anglos. California 

May 1978 

Hochester, New York 

lune 1978 

Rest on. Massacluisetts 

November 1978 

Dallas. Texas 



GLEANINGS FOR ATM s 

CONDUCTED BY R. E. COX AND R. W.^SINNOTT 

An Equatorial Table for Astronomical Equipment 



MOST INSTRUMENTS used in as- 
tronomy are supported on equato- 
rial mountings, which have an inclined 
axis paralleling that of the earth's rotation. 
This greatly aids celestial photography or 
prolonged visual use of a telescope, since ^ 
only one tracking motion , is needed to 
follow the arclike diurnal sweep of stars, 
across the sky. . - "- ; , 

Unfortunately, the common equatorial 
mounting sometimes places the telescope 
or observer in an awkward position, and . 
bulky camera attachments can introduce 



years. ago. a novel way around these dif- 
ficulties occurred to me while considering 
the following theorem: 

A rigid body that contains three 
points, one acting as a fixed jiivot and 
the other two being constrained to 
move in a fixed planei can only rotate 
around an imaginary axis perpendicu- 
lar to the plane and passing through 
the pivot. * , 

>. The beauty is that the pivot need not He 
the plane — it can be. located above or 




At firs, glance. «hi 5 6-inch f/4 reflector appear to have an al<««rn««h 
mounting Bu. .he platform on which the fork rests ,s p.voted m such a was 
That on"v one motion is required «o follow .he star, Adnen Ponce, of S,. 
Claude. France, believes his moun«in S is ordinal and describes ils underl».n K 
principle in this aruclc. 
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Here the 6Vinch telescope and fork have been removed. Any other telescope or 
camera also becomes cquatonally mounted when placed on the I2-by-14-inch 
platform. The drive cable, running on grooved wheels, is kept taut by a 
' spring For star tracking, the author turns the knob counterclockwise. 



HIGH SPEED 
ULTRAVIOLET LENSES 




FLECTAN 60: 60 mm F/1 .4 

for V VidicSns 
LYMAN-ALPHA II: 90 mm F/1.1 

for V Vidicons 
LYMAN-ALPHA 400: 400 mm 

F/3.7for 2V.35 mm and 
smaller formats 
LYMAN-ALPHA 1000: 1000 mm 
F/6.7 for 2*V\ 35 mm and 
smaller formats 
With spectral transmissions from 
1000 A to the infrared 
resolutions up to 80 lines/mm 
finite and infinity conjugates. C or 
T mounts, lightweight, compact, 
computer derived reflective 
lenses. Priced from $395.00. 

NYE OPTICAL CO. 
8781 Troy Street 
Spring Valley, Calif. 92077 
Phone:714-466-2200 



to coincide with,, the celestial equator., a. 
simple equatorial mounting results. t V ; 

This idea may be carried out in many 
ways. For an instrument in the Northern 
Hemisphere, it seems best to place the 
pivot toward the south and the inclined 
plane to the north. The working model 
shown here, tor example, is a relatively 
lightweight structure having static equi 
librium on three widely spaced points close 
to its horizontal base. 

The telescope is a 6 -inch f/4 rich -field 
reflector. Most parts are of plywood in 
thicknesses of 5, 10, or 20 millimeters. 
The square tube is 62 centimeters long 
and is carried between two vertical fork 
.rms. The inclined equatorial plane is a 
*»0-by-8-cm. piece of white Formica* 
which is glued to the largt squir; base 
through triangular wooden blccks. These 
tilt the plane upward from the horizontal 
by 44°, the complement of my 46° north 
latitude. 

An object anywhere in the sky is easily 
located by turning the telescope on the 
horizontal and vertical axes of the fork. 
Then, rotating a control knob causes the 
beveled strip on the north edge of the fork 
support to slide on the Formica, imparting 
equatorial motion to the telescope. About 
an hour of tracking is possible before the 
platform must be repositioned. 

With its vertical fork, this mounting 
shares some of the well-known structural 
advantages of the altazimuth mounting. 



BERAL COATINGS 

The ideal coating for front-surface 
precision mirrors for these reasons: 

1, BERAL has high reflectivity. 

2. BERAL is hard; does not sleek easily. 

3, BERAL can be cleaned easily — no po- 
rous overcoating of quarts. 

4. BERAL is not a Chromium aUoy, so can 
be removed easily. 

prices tor Benl coating telescope mirrors: 3", 
4V4". and 5" - $8.00; 6" - $10.00; 8" - $12.00; 
10" - $14 .00; 12%" - $18 00 Prices for sizes up 
to 37" diameter on request. Diagonal T minor 
axis, or smaller, when sent with mirror — $3.00. 
Add Postage and Insurance for return mail. 

DUDLEY LE ROY CLAUSING 

8038 Montlcello Ave., Skokle, 111. 60076 



STELLAR PHOTOMETER 




DOAA Enterprises t offers the .firsts allrsolidrState. 
photometer, designed* for photoelectric /astronomy. ; 
The Model SSP consists of a lightweight' telescope 
coupler, with illuminated reticle/ flip mirror, and 
sensitive silicon detector. Main' unit with illumi- 
nated 3»A*inch meter and simplified controls offers 
measurement down to 10th magnitude with an 
8-inch telescope. Boasting a wide spectral re- 
sponse from blue to infrared, fast 50- msec, re- 
sponse time and indestructible detector element, 
the Model SSP has many advantages over photom- 
eters using photemultiplier tubes. Priced at $4».0O. 

SOLAR SYSTEM CAMERA 

The Model PLS is the finest camera available for 
high-magnification planetary, lunar, and solar pho- 
tography. Featuring simultaneous viewing during 
exposure, totally vibrationtess shutter, and accu- 
rate aerial tocusina, the PIS Is the uncomp -amtslng 
choice for the discriminating astronomer. $360.00 

OBSERVATORY DRIVES 




Primarily intended for observatory use. the Model 
OD-1 series of drive correctors incorporates the 
latest advances in electronic circuitry and the finest 
components to make available to both amateurs 
and professionals the best in electronic telescope 
drive correctors. A frequency-temperature coeffi- 
cient of only 50 ppm/'C, 25 watts of output power, 
and declination-tracking circuitry a re just a few of 
the outstanding features of these cm lectors. Prices 
start at $125.00. 

Send $100 ($2.00 foreign) for new 1977 catalog. 

DOAA ENTERPRISES 
1912 W. 12 Mile Road 
Royal Oak, Mich. 48073 
313-542-3336 
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(he telescopes center of gravity being 
directly above the supporting members. 
But with a true altazimuth (such as the 
Soviet 6-meter telescope), celestial photog- 
raphy requires simultaneous movement 
around the horizontal and vertical axes as 
well as rotation of the plateholder in the 
focal plane. My sliding table, like a 
classical equatorial, needs but one motion. 

Since first described in our amateur 
magazine del et Espace. mountings of 
this variety have been tried with satisfac- 
tion by many telescope makers in France. 
[ would like to hear of similar experiments 
elsewhere. ADRIEN PONCET 

7. Boul. de la Republique 
39200 St. Claude, France 




EDITOR'S NOTE: Pictured opposite, 
my model of the Poncet mounting was 
built in three evenings from odds and 
ends; While sawing, drilling, and sand- 
ing. I wondered where this unusual equa- 
torial lies in the evolutionary scheme of 
established types. (See, for example, Rus- 
sell W. Porter's Part 111 of Amateur 
Telescope Making — Book One, or Bar- 
bara Shutt's diagram on page 294 of this 
magazine for October. 1976.) 

Strangely, the Poncet equatorial table 
seems to defy classification.- In essence, it 
has no round parts — no shafts, rollers, 
trunnions, or circular track. It makes use 
of the most primitive bearings known to 
man: a plane surface and a pivot. In my 




model, the pivot is a metal 
rocks in a conical depression * 
plate. 

The sliding table has a pola 
none in declination. Thus set 
are out of the question, and 
unorthodox slow -motion contro 
leveling screws) are required, 
tion of tracking is limited, eit 
construction or by excessive 
Also, the mounting is not apt * 
in latitudes less than 30° bi 
equatorial plane becomes too 
support much weight. 

But the Poncet mounting has 
welcome features not often.) en 
It makes a. fine workhorse pU 
which variou 
or telescopes ) 
. ? tached inter 
. with^ittleVregr 
1 J -\ ■ ?i " - . ' 1 , . ance . Fu rt tier 
fairly easy to 
side of tht 
\. * /'m* v : \ t^nie'norizQiV 

spring., when:. 

bf photograph 
et^West arriv. 
and Telesco, 
percentage ha 
zon running 
across ' the fi 
cause' oe'rniaT 
al mountings 






FOCUS ON 



Alfred University 

Alfred University will complete 
its 10-year observatory building 
plan in 1976 with the installation 
ot a fourth ASH -DOME, housing 
a 14- inch f/6 Newtonian reflector. 

The ASH -DOMES shown house 
a completely rebuilt 9-inch f/13 
refractor (originally constructed 
in 1863 by Henry Fitz, America's 
first great telescope maker), a 
20-inch f/5.5 Newtonian, and a 
16-inch f/11 Ealing "Educator" 
Cassegrain. Alfred students car- 
ry out visual, photographic, pho- 
tometric, and spectroscopic ob- 
servations and attend astronomy 
classes in the observatory's 
classroom building. 

principal 
'hands- 
facilities 
stu- 
dents, be they science 
or nonscience oriented. 
Lecture courses in as- 
tronomy are also pro- 
vided. 
Location: 

Alfred. New York 




: When a heavy camera' like the 8%- 
pouiid Grai'lex is on my table, the drive's 
action is not perfectly smooth. The table 
advances in short jerks, each with an 



OFF-AXIS MIRRORS 

Cal-Astro can now supply off-axis paraboloids 
and ellipsoids which focus to an exceptionally 
small confusion circle due to the smoothness 
and uniformity of their surfaces. 
They are manufactured by our new proprietary 
process, which we have perfected during two 
years of experimental development. This proc- 
ess is particularly well suited to the making of 
attractively priced prototypes. 

We invite professional inquiries regarding these 
optics. Ask for sheet OAM-152, which gives full 
details about their many unique and desirable 
features. 

Cal-Astro Optical Laboratories, Inc. 



615 South Tremont Street 
Oceanside, California 92054 



Phone 
(714) 722-3009 



A vintage Graflex cam- 
era, designed for 
by 4Va' glass plates, is 
propped up on Roger 
Sinnotfs Poncet mount- 
ing as if a planetary 
configuration in the 
, western sky were being 
pnotographed. T ne " 
drive for this tablets a; 
1-r.p.m. ^synchronous. 
'[ motor, .10-24 threaded. 
;;rbd, and tangent arm.V 
, f ^Exposures as long as*53 r , 
' ^7- rninutes are * jwssible; 
^: ihen the sliding table is 
gifted off its pivot j[hidr : 
,-V< Vl ^^n^hcre) and* Foftnicar' 
)[ !;V ■ Ji£P la " e and ll * e travel^ 
^'ii-V;-/ 5§lirig nut is twirled back," 
*• to its starting point at 
the right. 

amplitude of:. fi^br 10 seconds ot arc. 
This Hiythmicai?fjtidding ot* the felt-on- 
Formica bearing is inconsequential in 
wide -field photography, but it would blur 
a highly magnified lunar or planetary 
image. • 

Bettor bcaring^materials. such as brass 
shoes on a steyl plate lubricated with 
graphite. \vould ;r probably cure this fault. 
If so. a scaled -up - Poncet mounting could 
easily handle a rather heavy telescope. 

R. W. S. 



U.S. SURPLUS 
BARGAINS 

IN HIGH-QUALITY OPTICAL 
PARTS AND EQUIPMENT 




J/5, 12" f.l.AEROSTIGMAT 
BY EASTUAN KODAK 

In 8V5" long cone. 11 W to 6-3/16- 
diam. No shutter. Ixis diaphragm 
opens, Vi" io 2V&". 4-elemem Tessar 
design. * Front lens . dear aperture 
2%V«ar: 2-5/16" - 

Price $30.00 



BELLI HOWELL 
f;.:f/8 TELEPHOTO LENS 

Coated lenses. Focal length 
36^ Completely mounted with ; 
iris' S and,.' shutter/ 1 ; 'Approx.'/ 
Weight 25 J lbs.. Excellent con- 

L[dition; *.\ ■*■»>> ^-.j t - : * 

1 *> Price $8500 




GOVERNMENT-DESIGNED 
ERECTING EYEPIECE 

For precise variable magnification. Has 21 mm I.I. Kc-ll- 
Wr;yycp»LCc. J Wl> achromatized doublets; ,3^nun I.I... 
serve as t-rcctor or, used alone, as symmetrical eyepiece.' 
Entire assembly. has 10 mm f.l. Size 1 O.D.. -**4 L> 
: Prite$9:95;;Uor i $27.5q 



■-'Aft 




f/2.5; 7"-I.L- iAERlAl: 
' CAMERA aENS. . 



. . ■ i • . 
Adjustable diaphragm. I'/ K> to t/2.^.."-*: 
Original film size V x'V. Can he 
adapted (in, use with JVmm. Graphic 
cameras as a telephoto lens. : 

Price $95.00 



SOLVE YOUR 
TRACKING PROBLEMS 

An unbalanced telescope may very well 
be the cause of your nonperiodic tracking 
errors. We have balancing systems to fit 
most amateur telescopes. 

Light up critical areas: Compact LED 
self-contained illuminators for setting 
circles, shutter sett ; ngs. and so forth. 

Write us for free information. 

Electron Astrographics 

P 0 Boi 23181 S*n D.ego Cat-1 92123 
714 278 W 




-16-mm.-M0TI0N PICTURE CAMERA, 
STRIKE RECORDING, TYPE KB9A 

BY EASTMAN KODAK . . 

Coated *5-mm. lens; ftKus. f/3 5 To 
f / 1 6; 32 frames per second. In-, 
eluded: minus blue filler, red filter, 
cable and plug, mounting plate, in- 
structions. Operates on 2-1 to 2V 
volts dc, 2.7 amps. Wt. 2y uas. 
2VV w„ 2K t " h. Military surplus. 

$27.50 




factory boxes. 



Jupiter and the Pleiades were Mr. 
Sinnott's test objects on December 1st. 
After their images had trailed a few 
minutes, he switched on the drive of 
his Poncet mounting for several more. 
The bright gibbous moon prevented a 
longer exposure that night. 




CLOSE-OUT SPECIAL 
HIGH-QUALITY 
COATED COPY LENSES 



Bausch & Lomb, Taylor-Hobson 

Excellent used f/-i^ lens systems with- SU" focal 
length tor use in copying, rnlarging. pr«iectin«. (.oiieu 
optics, black mrul barrels, Handy click stops at 
t/4 5 17 5.6, 1/6.3. f/H. Price $12.50 each, postpaid 




WOLLENSAK RAPTAR 



Same as lens above bui with click stops 
at i/AX t/VG. f/8. f/Jl. f/16, 
1/22 t.^2. Price $22.50 each. ptMpaid 



16-mm. AERIAL GUN CAMERA, 
MODEL AN-N6 

Takes standard 1 6-mm magaiine 
load 1 50'). Speeds 16 32. and 6^ 
names per second. WoIUnsak Type 
V lens. 3Vmm.. 1/ \> -V . E*«» cn i 
condition. 2-1 volt d.c. Puce $24.50 

\y/ide.an R lc camera, with 17-mm. " 2 -» ^-J^g 
spevintations as camera above. Fncc ** a w 




Send lull amount *tlh wdet All puces, etcept as noted, 
nei lob. Pasadena. Cai.1. No C 0 D:s please. 



C & H SALES CO. 

217J EAST COLORADO STREET 
PASADENA. CALIFORNIA 91107 
Phone- (213) 681 --925 
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Be&i M.-^;able Copy 



GLEANINGS FOR ATM's 

conducted by roger w. sinnott 
Spin-offs of the Poncet Mounting 



SINCE ADRIEN PONCET described his 
"equatorial table" in this department 
for January, 1977, many amateurs have 
tried out this hew form of telescope 
mouating. It has the advantage of provid- 
ing a practically horizontal platform upon 
which a variety of visual and photographic 
instruments may be conveniently placed, 
and operated.'. If sturdily built, a Poncet 
mounting requires only a minimum of 
counterbalancing and has the natural sta- 
bility of the altazimuth type. . 

Yet,, unlike the altazimuth, a Poncet 
mounting can be made to follow the stars 
with only a single driving device. Observ- 
ing times as. long as an hour or even 
hours ar? possible before the table and 
tdescope' or camera require repositioning. 
The platform can.be made so large as to 
include the observer, or even several of 
them, as was achieved recently in southern 
England. 

This month, however, let us begin our 
excerpts from the Gleanings raaflbag with 
a few Poncet mountings that, bring out the 
inherent, simplicity of the design. 

Camas, Washington, "After reading 
Adrien Poncet's article^ I got the bug to 
put h fairly large telescope on such a 
mounting. While in California, I acquired 




a Meade 10-inch f/6 mirror and other 
parts, then purchased the tube locally." 

So wrote Irvin Ulver to this department 
in May, 1978. "My equatorial platform is 
a 22* inch triangle with a knuckle-bearing 
pivot, and the inclined plane is a 3-inch 
aluminum angle inverted to give a 45° 
surface (shimmed .to match my latitude of 
45°.5 north). Two IV* -inch ball bearings 
give, a . nearly frictionless motion to the 
table. The 1-r.p.m. motor turns a V lt ~i4 
rod, giving me over a full hour of uninter- 
rupted tracking, and there is a micro* 
switch shutoff. The hinged driving arm is 
taper-bored from the back side so there is 
no binding on the drive screw. 

"The tube of the 10-inch reflector can 
be lifted from the fork and stored in a 
cradle for traveling. In Camas it is cloudy 
most nights of the year, so the ready 
portability of the Poncet assembly is very 
important when I make trips to the sunny, 
side of the Cascade Mountains, for exam- 
ple to Goldendale Observatory about 90 
miles east of here." 

Kirtland, Ohio* The use of ball bear- 
ings, as just described, to ease the table 
motion is a departure from the sliding 
contact of the original design. But 
Charles W. Stine, W8LAG, found another 



In Irvin Ulver's 10- 
inch f/6 reflector, the 
triangular plate to 
which the fork ii at-, 
tached has an underly- 
ing three-point support: 
a pivot at the right vex* 
tcx and two ball-bear- 
ing rollers on the oppo- 
site side. The mount* 
Ing may he called a 
Poncet type because the 
two rollers ride on an 
inclined plane, elevated 
from the horizontal by 
an angle equal to the 
complement of the ob- 
server's latitude (see the • 
close-up on page 164). 
Mr. Ulver's fork is cut 
from a 20 -inch square 
of 9-inch plywood, and 
it is mounted on a 4- 
inch cage having top 
and bottom tapered 
roller, hearings with a 
tension adjustment. 
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The tangent arm of the Ulver tele- 
scope is here set to its starting posi- "» 
tion, ready for an hour of uninter-.| 
rupted tracking. The celestial pole | 
lies in the direction perpendicular to J 
the plane on which the rollers move. J 
...Therefore, we can deduce that the 'I 
telescope in this picture is -timed , to- • ^ 
■ : ward tie northeastern part : of . the sky* 

: way. .to cope with . friction in his small^ 
table,. which resembles the prototypes pic- 

'tured three years ago. 

"At first I had trouble with the *rhyth- ' 
mical skidding* of the table on the Forml." 
ci face of the inclined plane, mentioned 
by R. W. Sinnott. (January, 1977, page 
67). But on my Poncet mounting the 
problem was cured with small pieces of 
Teflon ribbon stapled across the two con- 
tact feel, The action became as smooth 
and regular as on any mount I have ever 
used. In fact, the coefficient of friction is 
so low that the table tends to slide 
downhill When driving beyond the 
table's center (horizontal) position, 1 use a 
small counterbalance to prevent the tan* 
gent arm from sliding away from the drive 
nui. M 

Salnte-Foy, Quebec. Interested in see- 
ing how d Poncel table would work in 
star -field photography with his 35 -mm 
camera, Jean-Pierre Bernier in only a few- 
even ings assembled the mounting seen on 
page 165. "1 used pieces of wood and 
mewl found in the basement, and a nail 



In Sainte-Foy, Quebec, Jean-Pierre Bernier put together thi* no-frillj 
Poncet mounting to try out the idea, and he has uied it to take star photo- 
• graphs like that on the next page. For tracking, he turns the knob in the 
foreground above slowly by hand, while observing a guide star at high power 
with the 3l£-inch Questar telescope, thereby taking advantage of the fact 
that everything placed on a Poncet table partakes of the same equatorial mo- 
don. A mock-up like this allows measurements to be made before final con- 
struction, while possessing all the stability of a finished Poncet mounting. 
At this stage of experimentation, Mr. Bernier was using an inclined plane 

of Oat glass. 
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trolled environment. 2. No exposed outside shutter tracks to ice 
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with mylar film in place, 4. All operational controls accessible 
from inside of Observatory. 5. Dust-free environment. 6. No 
need to await thermal equilibrium for tube and optics. 

Exclusive sales agency in USA & Canada for the incomparable 
ZEISS Planetarium. 




Mr. Bender's photograph of Cards Major was taken with the setup illustrated 
on page 165. This is a five-minute exposure on Kodachrcroe 64 Elm, using a 
55-mm lens at f/1.4 Notice the mall dump of stars, two-thirds of the way 
from the tree horkon to the. bright star Sirius; these belong to the open star 

cl us ter Messi er :41. 



punch for the fixed pivot. This appears to ^ 
be a very good idea, and anybody can 'M 
build a Poncct table without buying pre- Wi 
cisely machined parts. In our high Ia0-.;£| 
tude (47° north) it works quite well for . |% 
photographs of the constellations. 1 ' 

Mr. Becuier is u post president of rite 
Quebec Centre of the Koyal Astronomical \ 
Society of Canada. | 

Sunnyvale, California. Many readers 
are familiar with the split -ring mount as 
exemplified in Russell VY. Porter's Garden 3* 
Telescope of the l^HTs. It has the advan- 
tage of a- low silhouette (although the 
Newtonian eyepiece travel is rather rapid 
during observing), and is very solid and 
smooth in operation. Alan E. Gee. well- 
known for his chapter in Amateur Tele- 
scope Making — Book Three* writes: 

"Mr. Poncefs very clever equatorial 
platform can be considered a variant of a 
broad class of telescope mountings that jf| 
employ a lower pivot point and an cquato* p 
rial ring carried radially on two spaced 
rollers. The split-ring equatorial is.- the, 
leading member of this class, and is shown ^ 
at A in the accompanying sketches |sec ' 
below]. In B the roller bearings are on ^ 
the side of the ring, and C is the same 
with the- plane and roller bearings inter- 
changed. In each case, the red lines show 
the transformation to a nearly horizontal 
table, simply by eliminating all of the 
structure above it. 
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Alan £. Gee prepared these diagrams to show how equatorial tables can he de- 
rived from split-ring mounting* (ece text). "In B and C," he comments, "1 
didn't try to get fancy and show the rollers toeing inward." 
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"Aside from the obviously limited range 
in hour angle in C, these three, variations 
arc functionally the same for infinitely 
stiff structures. However C, Mr. Poncet's, 
is superior to B in the real world because 
droop causing the rollers to slide on the 
plnne does not disturb the polar angle, 
which is determined solely by the plane. 

"I suggest that some ATM's try the 
version indicated by the colored lines in A, 
wliich is structurally the best of the three 
excepi for ease of construction. The 
moving parts are fully constrained, the 
rollers arc loaded radially, and the seg- 
ment of the equatorial circle on which they 
bear can extend to the top of the platform 
for more hour -angle range with no rcstric- 





ft'. 



The 8-inch reflector of Kenneth Landon u mounted on a fairly tall 
fork, stiffened by shelf bracket* and a backboard, so that the eye- 
piece will not collide vith the mounting ivhen he is observing near 
the zenith. High-elevation viewing is further aided by the use of 
an 80°, rather than 90°, prism ahead of the large Erfle eyepiece; 
Mr. Landon's friend Don Krieger made the housing that adapts the 
. eyepiece and unusual prism to the telescope's 2-inch foeuscr. In the ; 
do$e*up of the Foncei drive, above,, note that the connection be- 
t- tween the hinge and the drive" nutrmust leave die hinge fi ree to twist 
dlghdy, to. avoid binding, at -the extremes/of ^lexposition. Trofc- 
lerhs of this kind -arc encountered in. ainiost any- application of the 
tangent-arm prmciple:*^ 




'v.*':'*'"-" • 



tion. of "platform -area! Of course,' it . is 
easy to elaborate on an idea after someone 
else has been smart enough to think of it. 
in the first place.*'. 

• El Cento, California. Although. Ken- 
neth W. Landon's 8-inch Dall-Ktrkham 
reflector has a conventional Cave equatori- 
al^ mounting, the Poncct table pictured 
"above was built for "use when the telescope 
is taken away from the bright skies, of 
•the San. Francisco Bay area, Mr. Laridbn 
<erltes: ' ^ V- : * : . 
. "The altitude and azimuth bearings arc 
the type intended for making 'lazy susans;* 
.and the polar pivot is the ban-bearing 
assembly of a chair caster. Because the 
telescope tube weighs 30 pounds, friction 
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on the Formica board was o' problem; 1 
until I used plastic tops of Kodak 3S-mm 
fiim cases for the two sliding contacts, 
. "The tangent arm is just a door hinge, 
driven by a threaded cod with handles for 
manual turning. A Cassegraln Instrument . 
lends itself to this mounting, eyepiece and 
controls usually being close at hand: With 
low powers, objects are easily, kept cen- 
tered .in the field of view. With high 
powers;" when vibration is a problem, 1 
simply turn . a handle to bring an object to . . 
the eastern edge of the field and AeX it 
• drift across. 

. //About 10 veais ago, I was one of 
several dozen amateurs who wcre.allowed 
to do uur optics at Tinsley laboratories in 
Berkeley, while our tubes were worked on 
at the Telescope Makers Workshop .of 
Chabot Observatory in Oakland. I built a 
2Vt-inch finder working at 18x- and 
equipped with an Anuci prism to provide 
an erect, nonreversed field, so that Veh- 
Tcnberg's Atlas of Deep-Sky Splendors can 
be conveniently used for locating objects. 

'Through the 8*inch with a IV, -web- 
Erf le eyepiece, the view at 90x is almost a 
• degree across. I ' like the combination of 
large apparent field with this giant eye- 
piece and large image size given by the 
telescope's 128-inch focal length. Many 
deep -sky objects, such as the Orion nebu- 
la, sinnd out much better when surround- 
ed by the wide, dark Held thai this ar- 
rangement provides/ 1 
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1 0 Top Telescope Ideas of 1 998 

WHAT BYWAYS ARE BEING EXPLORED BY TODAY *S AMATEUR TELESCOPE MAKERS? WHICH 
new materials are they trying out? Each generation of innovators seems to regard 
telescope drives, focusers, and observing aids in a whole new light. Never content to 
sit back and wait for the big companies to develop their commercial products, these 
. individuals like to roll tip their sleeves, head for the workshop, -and put their own ideas to the test. 
Each year the Sky & Telescope editors seek out these creations where the cross-pollination is especially 
— n w Sinnott mtense — at annual star parties like those in Texas and Connecticut, up on 
By KOger W. dinnou Bree5vH jU at Stellafane in Vermont, or out in Illinois at the pppular Astrofest 
gathering. Exhibitors at these meets happily exchange their ideas, whilemany others this past year have 
sent their suggestions directly to our magazine. We don't daim that allthese ideas are new — as few things 
ever are— but this year's selection, as always, is well worth sharing with our readers around the world. 



Salad-Bowl Scope 

The list of components in Emily Orzecfys 6-inch 176 reflector reads like a shopping list 
of art supplies, kitchenware, sporting goods»/and items found along the plumbing aisle 
of a hardware stfne. This 13-year-old says she tinkered with her design for six years be- 
fore bringing the result to Stellafane last July The J?o|^rjbnJ^tums on three hock- 
ey pucks and uses a pair of PVC drainpipe .covers for aj^ie b^ing$. The primary 
^lrifOi' sits in airoodepsaiad bowl. Counterbalanced by^clumbbell, a long security bar 
from a sliding glass <k>or extends skyward, carrying a painters palette for the eyepiece 
holder and a B&*gun sight (There's even half of a toHet>lid hinge somewhere on this 
scope!) Orzech lives at 521 Hillwood Ct, Greensboro; NC 27410-5613. Except where 
.noted, the Sty& Te^copc photographs in this article are by Roger W. Sinnott 






Remote Mirror Collimation 

If the tube of your Newtonian reflector is 
longer than your gwn arp, you*ve |ot a 

. collimation problem. Yoti can't reach the 
primary rnirror's ; adjustment screws . -.^f 

without taking your eye from the eyepiece holder* but matVw^ere you need to be to 
see the effect of each tweak you make. Unless a second person is on hand to help, it's 
easy to forget which screw does what as you go bobbing bade and (orth between op- 
posite ends of the telescope. In order to eliminate this inconvenience, Richard Parker 
(459 Gebring Rd., Tolland, CT 06084-3613) installed two lo^ threap rods on the 

. open-frame tube of his 12-inch (f5 reflector. As he demonstrated at|the Connecticut 
Star Party in September, he can turn wooden knobs near me eyepiece to adjust two of 
the three support points under the primary; the mirror's third support .point is fixed. 
Recently other amateurs have contrived even fancier collation gadgets, using 

. power-screwdriver motors or radio-controlled servos intended for; model airplanes, 
but we've yet to see anything like this on a Newtonian reflector sold cornrnerdalh/. 
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Ball Mounts Galore 

Every telcscope^hat rotates on mechanic 
cal axes has a blind spot — ^ certain 
part of the sky where .--dewing become^ awkv,«i U 
or well-nigh impossible. Equatorial iriounts 
don't work smoothly near the celestial pole; 
Dobsonians and other aJtazimuths can'i sweep 
directly overhead. For this* reason" more and* ' 
naore amateurs are exiierimentlng' mth the "ho 
aicis" qualitiesi^ime^^ 
Vpt Bob Cartutfeers (37 Saw Mill Dr., Walling- 
ford, Ct 06492),^ professional chef, a skillet lu- 
bricated with Mazola Oil is the perfect support 
for his bowlmg-bali-mounted. , reflector (right). 
^andaD Wehler (1 105 SW 6ih,SU Vfillmar, MN 
5620:1; ern^i|j^rehkr<§^a^ 
pleased %ith , the- smooth acd6n-c^|u^4nch; 
6l6 refractor, dn a dog-foodi di^l^top rightj 
from Wal-Mart But Claudio Eabi^64i5 ' OW 
Connecticut- Riyei; Rd., Springfield, W 05156- 
9174) needed something much - bigger than a 
bowling ball ^for }iis, 10-ihch i/5.6 reflector' (top 
left); He simpfy |ut a seriesi crf/ t latitude ,, -and' U ... . 

"longitude n drcM c|Ut of plywood : aWbuUt a pseudosphel%^ inches in 
Ski wax improves the motion — andtlsp prevents squeaks. : 




dianiieteirl; 




Pump -Up Pier 

Over the- years many ingenious chairs and ladders 
. have been designed tq bring, an observer conrfort- 
; abjy tb the level of a telescoped eyepiece; Much lesy 
commonly has the opposite, approach been tried ] - — 
engineering a pier mat can raise or lower the tele- 
scope itself to suij; tjie observer's pleasure. At the 
Texas Star Party last April, however, Franiscek 01 T 
stciwsld (4010 Cedar Gardens Dr., Houston, XX 
77082-4006) showed just such a device: He invited 
Buster Wilson (in the yellow shirt) to press a button 
on a hand paddle, activating an air pump. Slowly the, 
nefiractor and its mount began to rise, in gentle but 
comical spurts, until the eyepiece reached a conven- 
ient viewing height Then Olstowski opened a bleed- 
er valve and hs$sss . . . , back down the scope went! 



Reproduced with permission of the copyright owner. Further reproduction prohibited Without permission. 




An Eye Patch for Your Scope 

**I find it uncomfortable to hold one eye closed while observ- 
ing," writes Richard Predericfc (1563 Seashore Dr 0 Tacorria, WA 

. 98465). Wearing an eye patch to keep out stray light is one rem- 
edy. Even better is, his Cyciqps Squint Prevention Device (left), 
easily contrived from a pair of eye patches with the straps re- 
moyed, heavy-gauge copper wire* and some electrical tape; After 
being wrapped in tape, the wire is bent to form a loop at the 
center that slides snugly onto the base of the telescope's focuser. 
The ends of the wire are then twisted into small coils andtaped 
oyer, forming padsrto -which the patches can be affixed with Vel- 
<m The wire around the focuser can easily be rotated to suit 

t any orientation of the telescope. Having two patches" makes it 
easy to switch from observing with one eye to the other. 



Sliding Crayford Focuser 

C^Udio r^bi ;(see die facing page) was not to be outdone in tlie : 
focuser category either. At SfeUafane his telescope sported a sim- 
ple but practical variant of the Crayfoni design, perhaps best . 
kndwh today in the NGF sefie^ ^ precision 
tured by Jm¥s*Mobtte Inc., but v^ch ori^ftated ra^ny years ago 
with the English amateur John Wall (S&T; September 1974, page 
182). Unlike a true Crayford, however, J&bft focuser fright) con-* 
tains hot a sin gle taUl^garfo^ 

out play berwneen an alumbujn ^ngle bracket and a flat plate. At- 
tached to the receptacle is a short screw^that prpj^iihrpu^ a . 
sldtl&i the plate-and another stet|ul the <^nw 




i 



)3A 
! $2,195 



Coronado Inst™'tt^Gro^ v ^^ 

HC1, Box 398, V^j&s- 
Pearce, AZ 85625 
Tel: 800-987-1516 (USA) 
520:795-3149, Fax 520-824-3216- 
lunt.@theriver.com 
www.coronadofilters.com 
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the ASTROGRAPH 

A Bimonthly Magazine Devoted to 

ASTROPHOTOGRAPHY 

Now in its 30th Year! The ASTROGRAPH spans astrophotography 
from basic principles to the newest digital enhancement tech-* 
niques used by advanced amateurs. See how old unprintable 
color slides and negatives can produce stunning prints using to- 
day's digital darkroom techniques and the new photo-quality digital 
printers. Low and high end photo-editing software is evaluated for 
suitability with astronomical photographs. This publication shows 
how to take great photographs of every type of astronomical object, 
from faint nebulae to Lunar closeups using CCD video cameras 
and frame capture techniques. Leam how to color balance long 
exposure color astrophotographs and why most color astropho^ 
tographs, even those in leading magazines, are not correctly color 
balanced. Leam how to hypersensttize the hew color films and 
how to select the best film-telescope combination for better astro 1 
photography. If you are just getting into astrophotography, seek to 
improve your photographic techniques, or desire to be aware of the 
latest available film and equipment, then this magazine is for you. 

SUBSCRIPTION RATES 
U.S. $12.00 per year **" Other countries $17.00 per year 
Back issues: $12.00 (U.S.), $17.00. (Other countries) per year 
postpaid. Eleven complete volumes of back issues are available, 
over 100 issues in all, including 3 color issues. 

PHOTOGRAPHIC ACCESSORIES 
Close Out Sale*****below Cost*****CELESTRON Accessories 

POWERSTAR Mount (complete with Declination Motor) ........$969.00 

26mm Rossi Eyepiece -.$54.00 *** 8X50mm Polaris Finder Scope with 

Ilium, wireless eyepiece $125.00 6X30mm Finder Scope .$49.00 

INTRODUCTORY OFFER 
New Subscribers: If you mention this ad and subscribe 
by 1 February 1999, you will receive 10 back issues free!! 
The ASTROGRAPH, P.O. Box 369, Dumfries VA 22026 
(703)441-6778, URL: HTTP:\\WWW. EROLS.COM/ASTROGPH/ 
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DELP-SKY COMPANIONS 

The 

Messier 
Objects 



fiSHE 




Call toll free 

800-253-0245 



Quick-Change Mount 

Veteran telescope maker Ernie Pfannen- . 
schmidt (l 734, Fairfield Rd., Victoria, BC 

.V8S 1 G% Canada) has always wanted a 
quick way to swap telescopes back and 
forth, on a single, rugged, mount Part of 
his recent solution is the use of standard 
pipe threads on one end of the 2-inch 
aiurninum pipe that serves as the 
mount's' declination shaft. Each of his 
telescopes is equipped with a floor- flange 
iitfing ^ajt^cr^ws firrruy into place. Th| 
pipe's other end is filled with lead -a$- v a 
counterweight, and round lead fishing 
%dghts: can be hung on the end of the 
khaft ? as needed, to fine-tune the balance! 

- Moreover, ^he shaft itself disengages easir , 
ly^ecause it rides in : spii^ pillmv-block 
bearings, made of cabinet-grade plyf 
:wood, that swing apart on hinges. ^This 

;%npuiit & so rugged w hemotes, "that J can 
View a/steady planetany image at 260X in 
••a 1 5-mile-per-hour wind/* .. -J : 
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Nonbinding Tangent Arms 

Barndoor camera mounts have recently enjoyed a popularity spurt, 
thanks to the spectacular apparitions of comets Hyakutake and Hale- 
Bopp. The appeal is simplicity itself: a pair of boards "with a hinge at 
one end and a motorized screW at the other for tracking the stars 
across the sky. But there's a rub — the builder must include some pro- 
vision so the drive screw doesn't bind as the angle slowly changes be- 
tween the boards. At Stdlafane, Wayne Zuhl (717 Brpokside Place, 
Cranford, N J 0701 6 -1645) . showed his solution (below), a tightly 
coiled but flexible spring between the motor shaft and the drive nut. 
Equally clever is the design that Andr£ MedvedefT (1822 Pennwood 
Circle W.,. Clearwater, FL 34616) recently sent to this magazine (left). 
Instead pf being bplted to the lower board, MedvedefFs motor, is car- 
ried by the very threaded n>4 it turns. And since' this rod, passes 

through a T nut, its tilt 
can change slightly as the 
tracking proceeds. Mean- 
while, a cord tied between 
the mount's base and the 
motor prevents the latter 
- from rotating on its own. 



GUIDE CD-ROM Star Chart Version 7.0 




Features: 

• Over 18 million stars, 31,221 variable stars. 14,812 suspected 
variables, 101,378 galaxies, 1,200 open clusters, all galactic 
globulars, nebulae, double stars, Abell and Zwicky galaxy 
clusters, pulsars, quasars, radio sources ... 

• Dozens of star, galaxy, and other catalogs, cross-indexed, 
or! aivK^jecl^^ en ^ ; data 8 ,ven wnen y° u 

• Extensive comments from all catalogs for all objects 

• Over 20,000 asteroids, hundreds of comets, artificial satellites 

• All planets, moons of Mars, Jupiter, Saturn, Uranus 

• Can display RealSky or DSS images, and A1 .0/SA1 .0 data 

• Intuitive user interface, under both DOS and Windows 3.1 , 
.95, and NT , 

• Interface can switch to French, Italian, German and Spanish 

• Add your own overlays and datasets 

• High precision {better than 1 B . for most objects) 

• Extensive manual, online help, and glossary 

• 1X200, Sky Commander, Ultima 2000 control 

• Show maps of eclipse and occupation paths 

• Print high-quality charts to any printer 



Requires: IBM PC compatible with CD-ROM drive; DOS 44 or up, or Windows 3.1, 95, or NT 



30-day, No-Questions Guarantee 
$89; free shipping In U.S. and Canada 
$3 airmail shipping elsewhere 
MC/VISA accepted 



PROJECT PLUTO 
168 RIDGE ROAD 
BOWDOINHAM, ME 04008 




Tel: (800) 777-5886 
Tel: (207) 666-5750 
FAX: (207) 666-3149 
pluto@projectpluto.com 
http^/vww.pro^ectptuto.coni 
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Motorizing a Dobsonian 

,Mel Bartels; Chuck Shaw 

Sky and Telescope; Apr 2000; 99, 4; Research Library 
pg.128 



telescope techniques 



Motorizing a Dobsonian 

Now the stability inherent in a simple altazimuth mount and the convenience 
of motorized tracking can be had at the same time. | By Mel Bartels 



ordinary Dobsonian into one with mo- 
torized tracking. This capability not only 
makes high-magnification viewing less 
difficult but also opens up the world of 
long-exposure imaging if a field derota- . 
tor (a device that counteracts the field 
rotation present when tracking in altaz- 
imuth) is used. Public astronomy events 
are also far easier to manage since the 
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telescope doesn't need to be recentered 
after each person has had a chance to 
view. And if we go to the trouble of mo- 
torizing our scope, it would be nice if it 
could also find targets on its own. 

So what is involved in making a Dob- 
sonian hunt and track? Because these are 
altazimuth scopes, this requires more than 
simply slapping a motor on one axis — 
you need to drive both axes at the same 
time and at varying rates. This complica- 
tion is best handled by a portable comput- 
er armed with the appropriate software. 

A simple tracking telescope has one 
motor if equatorial, or two if altazimuth. 
These motors act to cancel the Earth's ro- 
tation to keep an object in the eyepiece. A 
telescope that uses motors to slew across 
the sky is called a motorized scope. If the 
motors are under computer control, the 
telescope is described as, logically enough, 
computer controlled^ fully computerized, or 
simply computerized. Commercial Go To 
telescopes fall into the latter category, as 
does the system outlined here. 

Let the Modifications Begin 

The Teflon- Formica bearings found in 
typical Dobsonians offer too much resis- 
tance for most drive motors to over- 
come. Consequently, the bearing surfaces 
should be changed to ball bearings rid- 
ing against Formica for small scopes or 
against aluminum or galvanized sheet 
metal for larger instruments. Likewise, 
the side bearings will have to be faced 
with thin strips of aluminum. Substitute 
a drive wheel for one of the four altitude 
bearings and attach a gear re- 
ducel^6^ered"by^ 
mojtor to this. The 
azirnuth drive on my 
sco pe consists of a 
drive shaft With a con- 
ical machined "end _ 
that rides underneath Hand pad 




Above: This view of the scope's ground ' 
board shows the two opposed ball bearings 
that replaced the Teflon pads^typicalry found 
in nonmotorized D^bsoniahs. the third con- 
tact point consists of a machl^ hub and a 
Byers gear driven by a stepper motor to pro- 
vide a2frhuth motion. , < . * ' . 1 • ♦ 

Right: The low-profile rocker box of Barters 
20-inch scope also, features ball bearings In 
place of Teflon pads:* In ^ foreground are : 
the gear-anoVmot6rl assemblies that provide 
the scope's altitude and azimuth motions. 



■'■ ''* ; --4s ■ =r 



the rocker bottom. The other two con- 
tact points are ball bearings. One advan- 
tage of a Dobsonian over an equatorial 
mount is that gravity naturally tensions 



The next step ' is to choose the emptor 
that will drive yopr scx)pe> Motorized tele- 
scopes fall into two categories: openr loop 
and closed loop, ^ithan open-loop, step- 
per-motor systetm the motors are com- 
manded to move but there is no feed- 
bade that the, movement took place. 
Stepper motors move in. precise in- 



Stepper interface . 
circuit board 




crements of (usually) 200 full steps per 
revolution. The computer's software sim- 
ply calculates and then counts the num- 
ber of steps required for each motor to 
act^Tfrpfo^ 

vatively rating the stepper, loads, we can 
ensure?tha); the motors will not stall, 1 ; < - ■ 
Steppers are capable of Smooth mo- 

Although a motorized Dobsonian sounds 
complex, it In fact comprises several simple 
subsystems working In harmony. The comput- 
er controls the motions of the stepper motors 
through the Interface circuit board. If servo 
motors are used Instead, shaft encoders and 
an additional interface box are required. 




Sky & Telescope j April 2000 1 29 



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 



•1; 



C 
x: 

a 
o 




left: This dose-up vlew. shows the attitude drive assembly. Right: Barters scope \s also equipped 
> with a pair of shaft encoders. The altitude encoder Is seen here (mounted on an aluminum bar at- 
tached to the rocker box) /Although optional for a stepper^ river s posf- , 
' tional i nformation to the computer in case the scope is accidentally bumped. 



tion if they move in small increments — 
microsteps — rather than whole or half 
steps. They can also be very quiet if their 
vibrations are isolated from wood and 
other resonant materials with a thin 



piece of rubber or Styrofoam. Further 
isolation can be ^accomplished by using, 
nylon screws or bolts to attach the step- 
per to its mounting plate and by utilizing 
a short piece of automobile vacuum hose 



to attach the stepper to the gear reducer. 

Steppers ; come in several varieties. ] 
denoted ;by. the number of phases. Two- 
phase steppers ;are called bipolar and re-* 
quire^ two special drivers called half- 
bridges. Most common is the four- phase 
or unipolar stepper. This is the type most 
commercial driver kits use. Unipolar 
steppers are usually (but not always) dis- 
tinguished by the fact that they have five 



Using a Motorized Dob 



henever I use my scope in the 
company of others, people invari- 
ably comment on how "complex" 
it looks, "with a computer and all. . . ."True, 
a computer screen looks pretty impressive 

_ ' ' a • and there is some- 

By Chuck Shaw Mng about electronic 

giblets attached to a printed circuit board 
that seems to inspire awe. Watching the 
scope slew quietly from target to target re- 
inforces the impression of a sophisticated 
machine at work. However, the truth is that 
this impressive display is really the prod- 
uct of simple subsystems working togeth- 
er to make observing with this scope a very 
user-friendly experience. Even though this 
system is capable of performing a variety of 
tasks, one does not need to learn all of them 
to use the telescope for basic observing. 

To begin a night of observing, I attach 
my laptop to the two connectors from the 
scope's drive. For basic visual observing I 
use ah ancient and inexpensive 20-MHz 
386. 1 turn on the computer and power up 
the scope when the screen instructs me 



to. Next, I need to tell the 
computer the scope's cur- 
rent altitude and azimuth 
orientations. I do this by 
pointing the telescope 
north and then by aiming 
it straight up until it con- 
tacts a bumper! Once, the 
scope is positioned this 
way, I hit a couple of keys 
to update the computer's 
software. I continue by aiming the scope 
at an alignment star and flipping a switch 
on the hand controller to let the comput- 
er know that the star ts centered. The. pro- 
cedure is simplified by selecting a star 
from the computer's, database. I can re^ 
peat this procedure with a . second and 
even a third star to further refine the 
scope's alignment 

If I want the scope to follow a star and 
don't need the Go To capability, no align- 
ment procedure is required — fallow my 
target to drift a minute or so, recenter. it 
and then flip the hand-control switch. The 




scope will magically keep it centered! To 
slew to a selected NGC or Messier object 
in the database, two- or three-star initial- 
ization is necessary. Fortunately, this takes 
only a moment to do. Alternatively, one 
can manually move the scope to the de- 
sired object and simply restart tracking. 

For me, this system has had its biggest 
impact on my CCD-imaging endeavors. 
Since I do not have a permanent observato- 
ry in. my light-polluted Houston, Texas, 
backyard, I used to spend a significant part 
of my evening accurately polar-aligning my 
equatorial platform. Now I simply roll out 
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or more, leads. In addition, there are also 
three-phase and five-phase steppers. My 
software will handle five-phase motors but 
the user must customize the drive circuit 
slightly. Five-phase steppers are extremely 
well made and very accurate. Motors rated 
between 6 and 12 volts work best with 
most systems, including mine. 

If servo motors are chosen instead of 
steppers, some sort of feedback loop is 
necessary for the computer to keep track 
of motion since, unlike stepper motors, 
servos don't move in precise, countable 
steps. A tachometer or shaft encoder Will 
provide this information but at the price 
of more complex hardware and software. 
In practice, both methods work well but 
open-loop steppers are a little easier to 
control. 

While it is true that just about any 
Dobsontan can be motorized, most are 
built only to the construction standards 
necessary for manual point-and-shoot 
observing. This is why typical Dobsbni- 
ans equipped with digital setting circles 
fail to achieve better than 1° accuracy in 
aiming. For better precision, meeting 
tighter construction tolerances is a must. 
To ensure that altitude bearings are reli- 
ably round, cut them with a router and a 




the scope start the laptop, complete the 
three-star initialization, and I'm ready to go 
in less than 10 minutes. While the CCD cam- 
era cools, I sight on a star to simultaneously 
focus the camera and make small tracking 
adjustments to cancel any residual drift. I'm 
now ready to start taking 30-second un- 
guided shots, 90 percent of which will be 
keepers! If I refine the residual drift as I ac- 
quire images, I can extend the duration of 
the unguided exposures to 60 seconds and 
still have 80 to 90 percent of the images 
turn out The.secret to consistently getting 
this level of performance lies with the soft- 



circle-cutting jig. It. is also important to 
check that they, are parallel to each other 
when attached to the mirror box sides. 
The mirror box itself must be built exact- 
ly square so that the four altitude bearing 
points form a rectangle, hot a parallelo- 
gram. These points must also be the same 
height above the rocker base. Such pre- 
cautions will ensure that the two axes of 
motion are dose to perpendicular. Soft- 
ware such as TPoint and my own free- 
ware pointing software can analyze and 
compensate for the remaining errors. 

Brainpower in a Box 

Because altitude and azimuth drive rates 
change depending on where the scope is 
aimed, some sort of constantly varying 
motor control is necessary. My system 
relies on an inexpensive laptop or PC to 
calculate drive rates in real time. The 
stepper motors are controlled via pulse- 
width modulation through a simple - 
power amplifier circuit (available at my 
Web site) connected via the computers 
parallel port. Motor speed can vary from 
20 microsteps per fullrstep tracking to 
high-speed slewing up to .1 ,800 rpm. 

The software I wrote for this project 
has been in continuous, development for 




Opposite page: Telescope maker Chuck Shaw 
sits beside his computerized 14 Vi-inch f/5 
Dobsontan. A fine instrument for visual work, 
Shaw's scope is also wired for CCD imaging, 
for which he uses an old 25-MHz 486 laptop 
computer. The field derotatorcan be seen at- 
tached to the focuser. 

Left: For this CCD image of the face-on spiral 
M101 in Ursa Major, Shaw used his 14VWnch 
scope to obtain 106 individual 30-second un- 
guided exposures. These exposures were 
combined digitally using Adobe Photoshop. 

ware's ability to compensate for the me- 
chanical imperfections of the mount and 
drive system. 

John Dobson's revolutionary approach 
to telescope making brought large-aper- 
ture views to more and more people. 
Building on the elegant simplicity of the 
Dobsontan mount by adding motorized 
computer control seems an appropriate 
way to continue the revolution he began. 

Chuck Shaw is an avid telescope maker and 
CCD imager. He maintains a Web site at 
www.ghg.net/cshaw. 



PRECISION SOLAR FILTERS 




Recognized around the world for product quafity and 
cutting edge advances, our filters are the preferred 
choice of telescope retailers and used exclusively by 
NASA aboard the Space Shuttle Other professional 
users include: ABC t BBC,CBS, NBC, CNN, NOVA, The 
Discovery Channel, National Geographic and most 
major universities and observatories. Tens of 
thousands are in use world wide. 
TYPE 2+ - Made with high quality hand select glass 
and coated with our exclusive Solar II Plus. The most 
durable filter on the market Transmission is 1/1 ,000th 
of 1%. (OD-5). Great for both visual and photographic 
use. Sola; Image is yeDow-orange. Guaranteed 1 5 yrs. 

TYPE 3* - Lighter density, 1/100th of 1% (OCW) for 
maintaining fast shutter speeds when using 'slow' fine 
grain films. For photographic use only. Solar image is 
yellow-orange. Guaranteed 15 yrs. 

POLYMER PLUS • Exclusive Thousand Oaks Optical 
polymer, filters offer high resolution at an economical 
price. Unlike aluminized Mylar, solar image is yellow 
with better resolution and contrast. Coated on two 
sides with bur exclusive Solar II Plus. Image quality . 
and resolution equals our glass. Guaranteed 1 0 years. 

TYPE 2+ or POLYMER PLUS 

aperture FuflAper. Off-Axis Full Aper. Off-Axis 



2.4"to3.1"$69.00 


N/A 


S 49.00 


N/A 


3.5" to 4" 79.00 


N/A 


59.00 


N/A 


4.25* to 5" 99.00 


N/A 


69.00 


N/A 


6" - 109.00 


$79.00 


$79.00 


$69.00 


7" to 8" 129.00 


89.00 


89.00 


79.00 


10' 149.00 


109.00 


N/A 


69.00 


11' 159.00 


119.00 


N/A 


99.00 


12" to 13. 1"1 79.00 


139.00 


N/A 


119.00 


14" 199.00 


149.00 


N/A 


139.00 


40-80mm Btnocl 29.00 pr N/A 


89.00 pr 


N/A 



NEBULAR FILTERS • Enhance your deep sky viewing 
with the latest in multilayer coating technology. Our 
fitters transmit desired wavelengths in a very steep 
slope vs. gentle transition slopes in competitive brands. 
This means better contrast and overall performance. 
Made in the U.S. 1.25" - $89 Ea.. T - $179 Ea. 
LP-1 (Broadband) For slight to moderately light- 
polluted areas. 

LP-2 (Narrowband) For heavily light-polluted areas. 
LP-3 (Oxygen III) For diffuse and planetary nebulae. 
LP-4 (H-Beta) For Horsehead, Calif, & other faint 
nebulae. . 

SOLAR ECLIPSE VIEWERS & FILMS - We 
manufacture a complete line of eclipse viewing 
devices and thin films including Mylar & our 
exclusive 'Black Polymer. * 

Payment may be made by personal check, bank check 
or money order. We also accept Visa, MC & AMX. Free 
brochure available or visit our web site. 

THOUSAND OAKS OPTICAL 

BOX 481 3, THOUSAND OAKS, CALIF. 91 359 
TOLL FREE ORDER UNE: 800-996-9111 

INFORMATION LINE: 805491-3642 
Phone Hours: 10:00 - 5:00 Pacific - Mon-Fri 
FAX: 805491-2393 (24hours) 

vvww.thousandoaksoptical.com 
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Getting the Goods 

The Internet is a rich source of information for telescope 
enthusiasts — especially those seeking to motorize their 
Dobsonian telescopes. Here are a few sites featuring notewor- 
thy ideas and miscellaneous construction hints. 



Amateur systems 



MelBartels: 

httpV/zebu.uoregon.edu/~mbartels/altaz/altaz.html 
MacDOB: 

httpy/chemwwwxwru.edu/^ias//rnacdob/MacDob.htrnl . 
Robert Soubie: www3tlantic-line.fr/~s0ubie/axes.htm 
Make your own drive gear: 

http://ea$yweb.ea$ynet.co.u k/~ch rish/ 

wormsJnm 

Tom Krajci's nylon rod drive setup: http://zebu.uoregon.edu/ 

-mbartels/altaz/homemade„gears.html 
Don Clements cable drive system: 
wwwjnetworidjriet/clement/cabledrivahtml 



Commercial systems 



Tech2000 Dob Driverlt: www^ccnorwallccorn/~tddiAech2000/ 
Sky Probe 1000: www.soft-teccom/skyprobe/indexhtml 
Quadrant: www.qei-motion.com/ 
Deep Space Navigator drive: 

http://ourworld.compuserve.com/homepages/dsnavigator/ 



Encoders 



Part number S2-2048-B from US Digital, seller of Hewlett- 
Packard encoders. 



Gear reducers 



Torque Transmissions (TorqueTran@aol.com, 216-352-8995) 

Allied Devices (516-223-9100) 

Andy Sau Metis's hard plastic gear reducers 
(iss@pvtnetworks.net) 

Larry Myers's Byers gears (www.mountaininstruments.com or 
larrym@foothill.net) 

Dave Radosevich's Byers gears 

(Dave.Rad6sevich@qmai)4.nba.TRW.C0M) 

American Science and Surplus (www.sciplus.com); look for mo- 
tors with gear heads for about $5 — remove the motor 

MECI (wwwjneci.com); gear motors for $10 — remove the motor 

Harmonic Drives (www.sfnetnet/candycontrols/hdc_po.html 
. andwww.harmonic-drive.com/] 



Stepper motors 



Surplus stocks are a moving target! Look for steppers at sur- 
plus houses such as: 

Wacky Willy's Surplus In Portland Oregon (503-234-6864 or 
503-642-5111) 

C & H Sales (800-325-9465) www.aaaim.com/CandH/index.htm 
Herbach and Rademan (800-848-8001 orders, 21 5-788-5583 
catalog) 

Gateway Electronics in San Diego (619-279-6802), motor part Slo- 
Syn M061-FDD2 35 oz-in 5V@1 AW shaft with 6 leads, $9 each 

Marlin P. Jones Associates (www.mpja.com) is also a source of 
inexpensive half-step unipolar stepper-driver units. 

Jameco (800-831-4242) 

Alltrontcs (http://alltronics.com/) 

SVKits.com 



more than 10 years and offers an exten- 
sive suite of features for precision track- 
ing and slewing, including refraction, 
drift, and backlash compensation. Peri- 
odic error can be calculated on the fly 
from a guiding session. The program will 
accept commands on a serial link, mim- 
icking an LX200-type telescope, so that 
planetarium programs with their graphir 
cal point-and-click interface can control 
the software/Best of all, the software is 
free for downloading at my Web site. In 
the finest tradition of the Internet, many 
have contributed bits and pieces to the 
puzzie, including a hundred data files. 

Every telescope-modification project 
has its own peculiar considerations. I en- 
courage you to have a look at the ap- 
proaches others have used before you dig 
in — learn, from their efforts. Visit the 
Web sites listed above and take the 
plunge. You won't regret it. 

A former orchestral musician and teacher, 
. Mel Bartels has worked as a programmer 
and systems manager for the past 10 years. He 
has ground about 100 mirrors and for the past 
dozen years has built computerized control 
systems for telescopes. 
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A Low-Tech Motor System 



AFTER COMPLETING MY LIGHTWEIGHT 
16-inch altazimuth scope (S&T: 
i August 1999, page 128), I found 
that I missed the tracking capability. of my 
old telescope's equatorial 
mount — especially* when it 
came to. high -magnification planetary 
viewing. This motivated me to. develop a 
low-tech solution that I lightheartedly 
refer to as VADS -— the Visual Assist Drive 
System. VADS shows that an altazimuth 
scope can be driven without using inter- 
face boxes, a; computer, stepper motors, 
or even big and heavy batteries. Further- 
more, VADS. does not require polar align- 
ment or a rhultistar setup procedure. . 
. At first, regulating the constantly chang- 
ing movement of two axes sounded like 
a task only a computer could perform. 
However, I soon realized that there should 
be sufficiently long periods of time dur- 

Gary Wolan ski's 16-inch lightweight Dobson- 
ian was featured in the August 1999 issue. 
Since that article appeared Wolanski has 
added a low-tech altazimuth tracking system. 



By Gary Wolanski 



ing which two drive motors running at 
constant (but different) rates could track 
accurately enough to allow satisfying 
high-magnification planetary views. On 
a whim I set out to confirm 
this suspicion by simply 
driving the scope in azimuth. 

I already had a disk of 0.08- inch- thick 
aluminum left over from building the 
scope's secondary cage, so I strapped it to 
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